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TELETHERAPY CALIBRATION REPORT

Facility:
Radiation Oncology Center
Doctors' Pavilion
1115 Alaska Ave, Suite 116
West Plains, Missouri 65775

License number:. 24-18733-02

Performed By:
Dennis Frieda, Ph.D.
Radiological Physicist (ABR)
3135 East Redbud
Springfield, MO 65804

On March 25-26, 1994, a complete calibration was performed on the
A E.C L. Theratron 780 Teletherapy unit, serial no. 86, located in the
Radiation Oncology Center, West Plains, Missouri. This unit is an isocentric
Cobalt-60 teletherapy unit with a rotational isocenter of 80 centimeters. The
unit has a newly installed Cobalt-60 source, serial no. S-4714, issued under
NRC license no. 24-18733-02 with an initial activity of 7988 curies on March
4,1994  The unit is located in the Radiation Oncology Center, Doctors'
Pavilion, 1115 Alaska Avenue, Suite 116, West Plains, Missouri, 65775, phone
(417)257-7082. The unit is under the supervision of Liep Tiong Tio, MD.

This report s a complete calibration of the above unit performed by
Dennis Frieda, Ph.D.  The calibration was performed using an NEL Farmer
Dosemeter Model 2570SA2, serial no. 602, with an NEL (Farmer) Chamber
Model 2571, serial no. 1063, which were last calibrated at the Accredited
Dosimetry Calibration Laboratory, M. D. Anderson Hospital and Tumor
Institute, Houston, Texas, on September 23, 1992

A summary of the calibration findings follows with a copy of complete
calibration data included in the appendix.

I Equipment Evaluation

A. Control Console

1. The control console is located in an adjacent room with
means provided for visual observation of the patient and
control console from the same position. Means is also
provided for oral communication between the patient and the
control room. Patients are not to be treated unless visual
and oral contact can be made with the patient at all times.




A key lock is provided on the control console to prevent
unauthorized use. It is also not possible to activate the
unit or beam from inside the treatment room.

- Lights are located on the control console to indicate when
the console is ON and when the source is in the ON position.

The control console has a timer to terminate exposure after
a preset time. Means is also provided on the control
console for the operator to terminate exposure at any time.

Emergency procedures are posted at the control console.

Emergency shut-off push buttons are provided on the
control console and in the treatment room.

- The door to the teletherapy treatment room is posted with
a "Grave Danger - Very High Radiation Area" and a
"Caution - Radioactive Materials” sign.

Interlocks and other warning lights and devices.

1 Lights are located on the control console, above the door

to the treatment room and in the treatment room on the
gantry head that indicate when the control console in ON
and when the source is in the ON position.

Interlocks are provided such that the beam cannot be
turned on if the door is open. If the door to the
treatment room is opened while the beam is ON, the
source will autornatically return to the OFF position and
cannot be turned ON until reset at the control console.

A radiation monitor is provided in the treatment room
that emits a flashing red light that can be seen from the
treatment roomn entrance when the source is ON. The
monitor is provided with a working battery back-up.

A headlock is provided such that the source port can only
be directed at the beam stopper.

5. No interlocks are provided for the wedges or blocking trays.

C. Mechanical Alignment

1. The coincidence of the central axis of the light field, the

cross hairs, and the mechanical axis of the collimator
assembly were checked and found to agree within 1.5 mm.
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2. The field size indicators are analog and were found to be
accurate to within 2 mm of the light field at 80
centimenters over the range of use.

3. The mechanical and optical distance indicators were
checked and found to agree to within 1.5 mm. with the
rotational isocenter of the unit. The optical distance
indicator was found to be accurate to within 2 mm. with
actual distances from the source for distances of 60 to 100
centimeters.

4. Films were exposed at 80 cm. SSD with 0.5 cm. of acrylic
over the film and the edges of the actual radiation field
was defined as the 50% isodensity as compared to the
central axis isodensity. The radiation field edge verses
light field edge were found to agree to within 1.5 mm. on
all sides over the range of use

Il Measurements

A. Beam Direction Dependence

The source output was found to exhibit a negilible variation
(+0.1%) with beamn (gantry) direction.

Field Flatness/Symmetry

Scans were performed in both the in~plane and cross—plane
directions for 10X10 and 20X20 fields. Field flatness and
symmetry were found to be satisfactory.

Timer

1. The timer accuracy was measured with a stop watch.
Both timer accuracy and linearity were found to be
satisfactory over the useful clinical range.

| o]

- The source was found to exhibit a timer delay of ~0.017
minute. Thus 0 017 minute should be added to the
calculated timer setting for each OFF-ON-OFF movement
of the source.

Central Axis Depth Dose

The table of Percentage Depth Dose data in use was taken
from Supplement No. 17, "Central Axis Depth Dose Data for Use
in Radiotherapy", British Journal of Radiology, 1983. The
data was checked with measurements at depths of 5, 10, and
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15 centimeters in a water phantom for field sizes of 6X6,
10x10 and 20x20 centimeters. The normalized calculated
percent depth dose values were found to agree with table
values to within 0 6% and indicate that the data in use is an
appropriate choice for the unit. A table of the Tissue—Air
Ratios (TAR) in use and also taken from Supplement No. 17 is
also provided.

A table of Tissue-Maximum Ratios (TMR) calculated from the
Tissue—Air Ratio data is also provided.

Dose Rate Calibration

The absorbed dose rate to tissue at dmy,y (depth of maximal
dose) was determined from measurements at 5 centimeters in
water for a 10x10 cm? field with an 80 centimeter source to
surface distance (SSD) Using calculation methods of AAPM
Protocol Task Group 21 (Dec.,'83), the dose rate at dmax 18
given by

‘ wide
Dmax = (M/U) Ngas (L/P)air Pwan Pion prepl (100/Px) Ptissue

where

M is the average of readings of the field instrument
corrected for temperature and pressure;

U is the monitor unit, in this case, time (minutes),
corrected for any end errors;

Ngas 1s the cavity-gas calibration factor;

(l./p)‘::; is the mean restricted collision mass stopping
power for medium (water) to air for Cobalt—-60,

Py ail 15 the correction for attenuation and scatter for the
wall of the chamber;

Pion 18 the correction for ion-collection efficiency;

Prep 15 the factor that corrects for replacement of phantom
material by an jonization chamber,

Py is the percent depth dose at the point of measurernent
for selected field size and SSD, and

Piissue 15 the factor that corrects dose to water to dose to
tissue (Pyiggue =0.99).
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Using this formulation, the measured absorbed dose rate to tissue
with full backscater at dp,x for a 10X10 cm? field at 80 em SSD is:

Dimax = 215.7 cGy/minute on March 26, 1994
with a timer delay of -0 017 minute.

A table of decay corrected dose rates in tissue at dmayx for a

10x10 cm? field at 80 cm SSD, for the next 12 months (April, 1994
thru March, 1995) is provided.

TLD Calibration Check

A check of the calibrated dose rate was made using TLDs from
Radiation Dosimetry Services, The University of Texas M.D.
Anderson Cancer Center. The TLDs have been returned to them for
analysis and results are pending.

Field Size Dependence

The variation in output was measured over the range of
field sizes at 80 cm SSD. Measurements were made at 5 cm
depth in water, corrected for percent depth dose to dpy,y, and

normalized to a 10X10 cm? field. The measured values vary
from previous calibrated values (ie. values obtained with the
previous source) by 0.5% or less with the larger variations
occuring at larger field sizes. A table of Output Factors that
uses the TAR(0.5) values (provided in the Tissue-Air Ratio
table) to separate out a normalized collimator factor (S.) and

treatment area factor (Sp) is provided for clinical use.

. Inverse Square Correction

The virtual source position was determined and found to agree to
within 0.7 em of the expected source position. Using inverse square,
a source to isocenter distance of 80 cm is appropriate and accurate to
within 0.4% for source to surface distances between 70 and 100 cm.

Transmission Factors

Transmission factors for the solid acrlyic blocking tray and the
large (10w) 30, 45 and 60 degree wedges were measured in water at
5.0 ¢cm depth. The measured values agreed with previous calibrated
values (ie. values obtained with the previous source). A table of
the values in clinical use is provided.
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Arm Speed Calibration

The actual degrees rotated per minute verse arm speed setting was
determined. The rotational speeds were found to differ slightly for
motion in the counterclockwise(CCW) direction verses clockwise(CW)
motion. For arm speed settings between 0.3 to 0.9, the following
equations may be use to determine the arc speed setting:

CCW. y = 0.00224x + 0.1266 for 75 € x < 340
CW: y = 0.00228x + 0.1053
where x = degree/min.
y = arm speed setting

§ G

N TA

Dennis Frieda, Ph.D.
Radiological Physicist (ABR)
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DECAY CORRECTED DOSE RATES *
AECL Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

10 X 10 CM FIELD, 80 CM SSD
CALIBRATED OUTPUT* = 215.7 cGy/minute
at Dy x In tissue with full backscatter

on March 26, 1994

Menth
April-1994
May-1994
June-1994
July-1994
August-1994
Septernber—~1994
October-1994
November-1994
December-1994
January~-1995
February-199%

March-1995

Decay Corrected'
A .

Qutput* (rads/minute)

214.1
211.8
209.5
207 .2
204.9
202.7
200.5
198.2
196.1
193.9
191.8

189.8

* Includes timer error of -0.017 minute.

! Decay corrected to the 15th of each month.
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MEASURED TRANSMISSION FACTORS®

AECL Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

BLOCKING TRAYS
Measured Previous'
Factor ~Factor
Solid Plastic Tray 0.958 0.958
WEDGES
Measured Previous'
factor ~Factor
30" Wedge (10W x 15) 0.713 0.713
45° Wedge (10W x 15) 0.578 0.578
60° Wedge (10W x 15) 0.412 0.412

* Transmission factor = . Dose rate with absorber
Dose rate without absorber

Measurement made at 5 cm depth in water phantom.

' Previous refers to clinical values using the old (replaced) source.



NORMALIZED MEASURED OUTPUT FACTORS
Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

Field Size Measured Previous'
(em x em) Output Factor*  Output Factor*
49x57 0.957 0.956
60x60 0.964 0.966
7.0X 7.0 0.973 0.973
80x8.0 0.983 0.983
9.0x 9.0 0.993 0.993
100 x 10.0 1.000 1.000
12.0 x 12.0 1.017 1.017
14 0x 140 1.032 1.031
16.0 x 16.0 1.046 1.042
18.0 x 18.0 1.055 1.052
20.0 x 20.0 1.062 1.059
220 x 220 1.071 1.067
24.0x 24.0 1.078 1.073
25.0 x 25.0 1.081 1.076
30.0 x 30.0 1.086 1.081
35.0 x 35.0 1.084 1.080

* Measurements made at 5 cm depth in water phantom with 80 cm SSD
and normalized to 10 x 10 cm< field.

' Previous refers to clinical values using the old (replaced) source.
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CLINICAL DATA
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TRANSMISSION FACTORS*

AECL Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

BLOCKING TRAYS
Solid Plastic Tray 0.958
WEDGES

30" Wedge (10W x 15) 0.713
45° Wedge (10W x 15) 0.578

60° Wedge (10W x 15) 0.412

.Dose rate with absorber
Dose rate without absorber

* Transmission factor

Measurement made at 5 cm depth in water phantom
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OUTPUT FACTORS
AECL Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

Field Size Collimator Treatment Area Total Output
(cm x cm) Factor (S.) Factor (Sp) Factor(S¢ p )
50x50 0.970 0.984 0.954
6.0x 6.0 0.976 0.987 0.964
70x7.0 0.983 0.990 0.973
80x80 0.989 0.994 0.983
2.0x 90 0.995 0.998 0.993
10.0 x 10.0 1.000 1.000 1.000
11.0x 11.0 1.006 1.003 1.009
12.0 x 12.0 1.011 1.006 1.017
13.0 x 13.0 1.017 1.008 1.025
14 0 x 14.0 1.021 1.011 1.032
15.0 x 15.0 1.025 1.014 1.039
16.0 x 16.0 1.030 1.015 1.046
17.0 x 17.0 1.033 1.017 1.051
18.0 x 18.0 1.035 1.019 1.055
19.0 x 19.0 1.036 1.021 1.059
20.0 x 20.0 1.038 1.023 1.062
210 x 21.0 1.041 1.025 1.067
220 x 22.0 1.044 1.026 1.071
23.0 x 23.0 1.046 1.027 1.07%
24 0 x 24.0 1.048 1.029 1.078
250 x 25.0 1.050 1.030 1.081
300 x 30.0 1.050 1.034 1.086
35.0 x 35.0 1.045 1.038 1.084
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Fieid Size
Depth, cm
0S5
10
20
3.0
40
S50

60
70
8.0
S0
100

11.0
120
13.0
140
150

160
17.0
18.0
19.0
200

210
229
23.0
240
250

260
270
280
290
30.0

4ax &

S5i5

&Ex6

Bx8

AECL THERATRON 780 COBALT-60 TAR TABLE

Sx39

1010

TIx1}

12x12

313

T4x 14

1Sx1S

16x16

17x172

18x 18

19x19

20x20

1014
0998
£ 961
0919
0877
0832

0.787
0743
0.702
0660
0620

0585
0550
0517
0487
0457

0431
0403
0.380
0.356
0.335

0316
0297
279
0.260
0245

0230
0217
€203
0.191
0.178

1.018
1.004
6572
0832
0892
084S

0.80S
0.763
o721
0 680
0.642

0604
¢S70
0.536
0505
0474

0 aq8
0.420
0.395
0370
0.348

0.328
0.308
0.290
0272
0.256

0.239
0.226
0212
0.200
0.187

1.022
1011
0981
0544
0.905
0854

0.820
0.780
0.738
0.699
0.659

0.623
0587
0.553
0521
0.491

0.463
€ 436
0410
0.285
©.362

0.342
0.321
0.303
0.284
0.267

0.250
0.236
0.222
0.209
0.196

1.025
1.016
0.988
0953
0915
0.876

0.835
0.795
0.754
0.715
08676

0.638
0.603
0.56%
0.539
0.507

0.477
0 450
0.425
0.399
0.375

0.354
0.333
0314
0.295
0.278

0.261
0.246
0.231
0.218
0.205

1029
1021
0994
0961
0825
0888

0847
0.308
0.768
0.729
0692

0654
0618
0584
0.553
0520

0.4%91
0.463
0.439
0412
0.387

0.366
0344
0.325
0.305
0288

0270
0255
0240
0227
0213

1.033
1.025
0939
0.968
0.933
0.897

0.858
0.820
©.780
0.742
0.706

0.663
0632
0.598
0.566
0.533

0.505
0.477
0 451
0.425
0.399

0.378
©.356
0.336
0316
0.269

Q.281
0 266
0.256
0.236
0.221

1.035
1.028
1.005
C 974
G340
0805

0.868
0.83C
0.791
0.755
0.718

0.680
Cad46
0612
057S
0547

0518
G 490
0.463
0.438
G411

0.389
0.367
0.347
0.326
0.309

0.291
0276
0.260
0.245
€.22%

1.038
1.032
1.00%
0.979
0.847
0912

0876
0.838
0.801
0.765
0.728

0.691
0657
0624
0581
0.559

053¢
0501
0.474
0 443
0.422

C.400
0.378
0.357
0.336
0.318

0.300
Q0.284
0.268
Q.253
0.237

1041
1035
1013
0984
09353
0919

¢ 884
0848
0810
0775
0.738

6.702
0668
0635
0602
o5

0542
0512
0.485
0.45%
0.433

04t
0.388
0.367
0346
0.328

0.309
0293
0276
0261
0.245

1044
1.038
1017
0.988
0.958
03825

0.891
0.855
0818
0.783
0.747

o711
0677
0.644
0611
0581

0.552
0522
0.435
C 465
0.443

©.420
0.397
0.376
0.355
0.336

0.318
0.301
0.284
0.268
0.253

1048
1.041
1020
0.992
0962
0930

0.897
0.863
0826
0.791
0.756

0.720
0.687
0.654
0621
0.590

¢.561
053z
0504
478
Q0452

0.430
0.407
Q.385
0.364
0.345

0.326
0.308
0.291
0276
0.260

1.049
1044
1024
0.996
0.967
0836

Q904
0.870
0.834
0.799
0.765

0.729
0696
0.663
0.630
0 600

¢S571
c542
0514
0438
Q0.462

0.439
Q416
0.395
0.373
0.354

0.335
0.317
0.299
0.284
Q.268

1051
1.046
1.026
0993
0971
0540

0.908
0875
0839
0.80S
0.771

0.736
0.703
0670
0638
0.608

0579
0550
0522
0.496
0470

0447
0.423
0.402
0.380
0.361

0.342
0324
0.306
0.290
0274

1.053
1.048
1029
1.003
0974
0 S44

0912
¢87¢
0.845
o8sn
0.777

0.742
0.710
0677
0645
0615

0.586
0.557
0.530
0.503
¢ 477

0.454
0431
0.409
0.387
0.368

0.349
0.331
0.313
0.297
0.281

1055
1.050
1831
1.006
0578
0549

0817
0884
0.850
08186
0.783

0.743
0716
0685
0653
0623

0.5%4
0.565
0537
St
0.48S

0.462
0.438
0416
0.335
0375

¢.338
0.320
Q0.304
0.287

1057
1.052
1.034
1010
0981
0853

0921
0888
¢.8586
0822
0.789

0.755
0.723
0692
0.660
0.630

0.601
0572
0545
0518
0492

0. 465
0. 446
0424
0.402
0382

0.363
0.345
0.327
0310
0294

1.05%9
1.054
1.036
1.013
098S
0957

0525
0893
0861
0828
0.795

0.762
8730
0.659
0.668
0638

0.608
0580
0.553
0526
0.50¢

0.477
0.453
0431
0.409
0.3%0

0.370
0.352
0334
0.317
0.300

-,

Fieid Size
Depth, cm
Q5
10
20
30
490
50

6.0
70
80
S0
10.0

11.0
120
130
140
15.0

16.¢
170
18.0
19¢
200

210
2240
230
249
250

260
270
280
250
30.0



Field Size
Depth. cm

0S
1.0
20
30
40
S0

6.0
70
8.0
8.0
10.0

110
12.0
13.0
140
150

160
170
18.0
1990
200

210
2290
23.0
240
250

260
270
280
290
30.0

20x20 21x21

AECL THERATRON 780 COBALT-60 TAR TABLE

25x25

26x26

27x27

28x28

29%29

30x30

I1x31

2x32 33x33

34524

35x3S

1059 1.060
1054 1056
1036 1038
1013 1015
0385 0987
0957 0959

0925 0928
0893 0896
0861 0865
0828 C832
0.795 0.799

0.762 0.766
0730 0.735
0699 0.704
0668 0673
0638 0643

0605 0614
0580 0585
0553 ¢.5%58
0526 0531
0500 0.50S

0477 0.482
0453 0459
0431 0.437
0409 0415
0.390 0.395

0370 0375
0352 0.357
0334 0339
0317 0322
0.30¢ 0.305

0931
0.899
0868
0.836
0.803

07N
0733
0.709
0678
0.648

0.620
0.591
0564
0.537
oS

0. 488
0.464
0.442
0.420
0.400

0. 380
0.362
0.344
0327
0310

0334
0302
0.872
0.839
0.808

0.775
0744
0.713
0.683
0654

0.625
0.596
0.569
0.542
0516

0493
0.470
0.448
0.426
0.406

0.386
0.368
0.350
0.333
0316

0837
0905
0875
0342
0812

0.780
0748
0.718
c.688
0659

0631
0602
0575
0548
0522

0.459
0.475
0453
0.431
D411

0.391
0.373
0.355
0.338
0.321

1 066
1.062
1.045
1.022
0 8986
0969

0.540
€808
0879
02847
0816

0.784
0.753
0.723
0693
0664

0.636
0.607
0.580
0383
0.527

0.504
0.481
0.459
0.437
0417

0.396
0.378
0.260
0.343
¢.326

1.067
1.063
1.046
1.023
Q.98
Q.97

0942
C81¢
0.882
0.85¢0
08139

0.787
0.756
0.727
06937
0.668

0.640
0611
0.584
Q.557
0.531

0.508
Q.485
0.463
Q.44
0.421

0.400
0.382
0.364
0347
0.330

1.068
1.064
1.047
1.025
0.999
0973

0944
0913
0.884
0.853
¢822

0.790
0.760
Q.73¢
0.700
0.672

0644
0615
0.588
0.562
0.535

0513
0.43¢
0.468
0 445
0.425

0.404
0.387
0.369
0.352
0324

1.068
1.065
1049
1.026
1.001
0974

0546
0915
0887
08S5
0824

0.794
0.763
0.734
0.704
0675

0647
0619
0592
0566
0540

0517
0.454
0472
0.450
0.429

0.409
0391
0373
0.356
0.339

1.069
i 066
1.050
1.028
1.002
Q05876

0.948
0918
0.889
0.858
0.827

0.797
0.767
0.737
0.707
0.679

0.651
0.623
0.5%6
0.571
0544

0.521
0.499
0.476
0.454
0.433

0.413
0.39S
0.378
0.360
0.343

1.070
1.067
1.0
1.028
1.004
0978

0.950
0.920
0.892
0.861
0.83C

Q.80C
0.770
0741
0.711
0.683

0.655
0627
0.600
Q.57S
0.548

0.526
0.503
0.481
0.458
0.438

0417
0.400
0.382
0.365
0.347

1071
1.068
1.052
1.030
1.005
0.279

Q352
Q0.922
0.894
0.863
0.832

0.802
Q772
0744
0714
0.686

0.658
0.630
0.604
0.578
0.552

0.529
0.507
0484
0.462
044t

0.421
0.403
0.386
0.368
Q.351

1072 1072
1066 1069
1053 1054
1031 1032
1006 1008
0S80 0982

0953 0SS5
f923 0.925
0898 0.897
0865 0867
0834 0837

0804 0.807
0778 0.777
0747 0748
0.717 0.720
0689 0692

0661 0.665
0634 0637
0607 0611
0582 0.58S
0555 0559

0533 0537
0S11 0514
0488 0.492
0466 Q.46S
0445 04438

0425 0©.428
0407 0411
0385 0393
0372 0375
0354 0358

1673
1070
1.0S5
1.033
1.009
0.983

05.956
0.926
0.8%8
0.869
0.839

0.808
0.780
0.752
0.723
0.695

0.668
0641
0614
0.589
0.562

0.540
0518
0.4%6
Q<473
0.453

0.432
0414
0.396
0379
0.361

1074
1.071
1.056
1.034
1.010
0S84

0.958
0928
0.30¢
987
0841

o8
0.782
0.755
0.726
0.658

0671
0644
0618
0.592
0.566

0544
0.522
0.500
G477
0.487

0. 436
0418
0 400¢
0.383
0.365

Field Size
Depth, cm
QS
1.0
20
30
40
S0

6.0
70
80
9.9
10.0

110
120
13.0
140
15.0

16.0
i7.0
18.0
13.0
200

21.0
220
23.0
240
250

260
270
28.0
290
30.0



Fielg Size
Depth, cm
oS
10
20
3.0
40
5.0

6.0
70
840
9.0
0.0

110
120
13.0
140
15.0

16.0
170
18.¢
18.¢
200

210
220
230
249
2S¢

260
2740
280
29.0
30.0

4z 4

SxS

6x6

7 F

8x8

AECL THERATRON 780 COBALT-60 TMR TABLE

Ix 3

10x1C

Tix1}

12x12

13x13

14x 14

15x1S

16x16

1717

18x18

19x13

20x20

1.000
0.584
0548
0.506
0865
0.821

0.776
0.733
0.692
0651
2611

0.577
0.542
0510
0.430
0.451

0.425
0.397
0.37S
9.351
0.330

0312
0.293
0.275
0.256
0.242

0227
c2i4
0.200
0.138
0.176

1.900
Q.586
0955
0916
0876
0834

0.791
Q.70
0.708
0.668
0.631

0593
0.560
0.527
0 496
0.466

0.440
0413
¢.388
0.363
0.342

0.322
0.303
0.285
0267
0.251

0.235
0.222
0.208
0.196
g.184

1.000
0.885
0 960
0924
G.886
0.845

0.802
0.763
0.722
C.684
0.645

0610
0574
0541
0510
0.480

Q453
0.427
0.401
¢.377
0.354

0.334
0314
0.296
0.278
0.261

0.245
0.231
0.217
0.205
0.192

1000
0.991
0964
03830
0893
0855

0815
0.776
0.736
0698
0660

0.623
0.588
0.555
0526
0.495

0.465
0.439
0.415
0.389
¢.366

0.345
0.325
0.306
0.288
0271

0.255
0240
0225
0213
0.200

1.000
0992
3.966
0.834
0.899
0.863

0.823
0.785
0.746
0.708
0672

0636
0.601
0.568
0537
0.505

0477
0.450
0.427
0.400
0.376

0.355
0.334
0.31S
0296
0278

0.262
0.248
9.233
0.220
0.207

1.000
0.9%2
0.967
0.337
0.303
0.868

0.8
Q.794
0.755
0.718
0.683

0642
0612
0579
Q9.548
0516

0.489
0.462
2437
041
0.386

0.365
0.345
0.325
0.306
¢.289

0272
0.257
0242
0228
0214

1.000
0954
0.971
0.941
0.208
0874

0.835
Q0.802
0.764
0.728
0.694

0.657
0624
0.591
0.559
0.529

0.500
Q473
0447
0.423
Q0.397

0.376
Q0.355
0.335
0.315
0.2%8

0.281
0.266
0.251
0.236
0221

1.000
0.5%4
03872
0843
0312
0873

0844
0808
Q7N
0.737
Q0.701

Q.666
0633
060!
0.56%
0.53¢%

ESR R
¢ 483
0.457
0432
0.407

0.385
0.364
0344
0324
0.306

Q0.289
0274
0.258
0243
0228

1.000
0.994
0973
0845
0915
0.883

0.849
081S
0.778
0744
0.709

0674
0.642
0610
0.578
0549

0.521
0.452
0.466
0447
0.416

0394
0.373
0.353
€332
8.31S

0.297
0.281
0.265
0.25C
0.235

1.000
0.995
0374
0947
03918
0.886

0.853
0820
0.784
0.750
0.716

0.681
0.649
0617
0.586
0.556

0529
Q.500
0474
Q.449
0424

0.402
0.381
0.360
0.340
0.322

0.304
Q288
0272
0.257
0.242

1.000
0.995
0.975
0.348
0.8520
0.889

0.858
0524
Q0.78%
Q0.756
0.723

0.688
0.656
0.625
0.593
Q564

0.536
0.508
0.482
0.457
G 432

0.410
0.389
0.568
0.348
0.330

0312
0235
0.278
0.264
0249

1.00C
0.995
0976
Q.54
0822
0892

0.862
0829
0.795
0.762
0.729

0.68S
0.663
0632
0.601
0572

0544
0517
0.430
0.465
Q 440

0418
0.397
0376
0.356
0.337

0.319
0.302
0.28S
0270
0255

1.000
0395
03977
0951
0324
0.895

0.864
0.832
0.799
0.766
0.734

0.700
0 669
0638
0.607
0.578

0.551
0523
0.496
0.472
0 447

0.425
0.403
0.382
0.362
0344

0.328
0.308
0.291
0276
0.261

1.000
0.395
0877
0952
0925
0.897

0.866
0835
0.802
0.770
0.738

0.70S
0674
0643
0813
0584

Q.557
0.528
0.503
0.478
0453

0.431
0.403
0.389
0.368
0.350

0.331
0.314
0.297
0.282
0.267

1.000
G995
0977
0954
0927
0.899

0.869
0838
0.806
0774
G.742

0.713
0679
0645
0618
0.590

0.563
0.S35
0.508
0 484
0.460

0.437
0415
0.395
0.374
0.356

0.337
0.320
0.303
0.288
0.272

1000
0.995
05978
0.955
cg928
0.901

0871
0840
0.809
0.778
G746

0.71S
0 684
0654
0625
0.59%6

0569
0542
€516
0490
0.466

0 444
422
040!
0.380
€.362

0.343
0.326
0.309
0.2%4
0.278

1.000
0.995
0978
0.957
0.930
0.904

0873
0843
0813
0.782
0.781

0.720
0689
0.660
0631
0.602

0575
0548
0.522
0.437
0.472

0.450
0.428
Q.407
0.386
0.368

0.349
0.332
0.315
0.299
.283

Field Size
Depth, cm
05
10
20
30
40
S5Q

60
70
80
S0
16.0

110
120
13.0
1490
15.0

16.0
17.0
18.0
150
200

21.0
2290
230
240
250

26.0
270
28.C
29.0
300



Field Size
Depth. cm
0SS
1.6
20
30
40
S50

6.0
70
g0
990
1¢.0

110
120
130
140
130

160
17.0
18.0
150
20.0

210
220
230
240
250

260
270
280
230
300

20x20

2121 22x22

23x23

24x24

AECL THERATRON 780 COBALT-60 TMR TABLE

25x2%

26x26

27%27

26x28

29%29

3Ox30

=13t

32x32

33x33

35x35 Field Size

1.000
0995
0978
Q0957
08930
0 304

0873
0843
2813
0.782
0.751

0.72¢
0689
0 660
0631
0602

0575
0548
0522
Q487
0472

0 .45¢
0428
Q.407
0.386
0.368

0.349
0.332
0315
0.29%
0283

100C 1000
05995 0996
0379 0979
0957 0957
0831 0832
0905 0906

0B7S 0877
0845 0847
28iS 02818
0.784 0787
0.754 0.757

0.723 0.726
0633 0.696
0664 0607
0635 0639
0607 0611

0578 0584
0552 0556
€527 0531
0501 0.506
0477 0481

0455 0458
0432 0437
0412 Q416
0.331 0396
C372 0377

0.354 0.358
0337 0341
0320 0.324
0.304 0308
0288 0.292

1.000
0.996
3978
0.958
0933
0.907

0.878
0.848
¢.820
0.790
0.760

0728
0.700
0671
0 642
0615

0.588
0561
0.535
¢510
0.486

464
0 442
0.421
0 400
0.382

0.363
0.346
0.329
0.313
0.297

1.000
0.996
¢ 980
0958
0533
0.908

0.880
0.85¢
0.822
¢ 792
C.763

¢.732
0.703
0675
0646
0619

0.5%92
0.565
0540
0514
Q 450

0 468
0447
0.426
0 .405
0.386

0.367
C.35¢
0.333
0.317
0.301

1.000
€.596
0.980
0.959
0934
0.909

¢.882
€852
0.825
0.795
0.765

¢.735
0.706
0678
Q.650
0623

0.597
0.56%
gi44
0518
0.434

J473
0.451
0.431
0 410
0.391

03N
0.355
0.338
0.322
0.306

1.000
0.996
0.981
0.8SS
€.S35
¢s10

$.883
¢.853
0826
0.797
0.768

0.738
9.708
0681
0.653
08626

0.600
QS73
0547
0522
Q. 498

0476
0455
0434
G414
0.394

0.375
0.358
0.342
0.326
0.310

1.00C
0997
0981
0360
0936
0911

0884
0.855
0.828
0793
0.770

0.740
712
0.684
0656
C.629

C.603
0576
0.551
0526
0501

0480
0453
0.438
Q417
C.398

0.37%
0.362
0 345
0.32%
0.313

1.000
0.997
g.981
0961
0337
€912

0.885
Q857
C.830
801
0772

0743
0714
0687
0.659
0632

0606
0579
0.554
0530
0508

0 484
04563
0442
0421
0.402

0.382
0.366
0.349
0.333
0.317

1.000
0957
0982
0.961
0838
0813

0887
0.858
0.832
0.803
0.774

C.745
0.717
0.6%C
0 662
0635

0.609
0.583
0.557
0534
0.509

0487
G486
0 445
424
0.405

0.386
0.370
0.353
0.337
0.321

1.000
0.997
0982
0962
0.938
0914

0.688
0.860
0834
€805
0.776

Q0.748
0.720
0.693
0664
0.638

G612
0.586
0.561
0.537
0512

049!
0470
0 449
0428
0409

0.390
0.373
0.357
0341
0.324

1.000
0.997
0882
0.962
0.93%
0914

0889
0.361
0835
0.806
G777

Q748
0.721
0.695
0667
0641

0618
0.589
0.564
0.540
0518

0454
0473
c452
0437
car2

0.393
0.377
0.360
0.344
0.327

1 00¢C
0997
©.983
0962
0339
0918

0.8s¢
0862
0835
0807
0779

¢.751
0723
0657
0 669
0643

0617
0591
0567
0543
0518

Q497
Q476
0455
0434
0415

0.396
0.380
0.363
0347
33!

1000
0.89%7
0983
0962
0840
0915

0.890
2862
0.836
Q.808
0.789

©.752
Q0.725
0.699
0671
0645

0.620
0594
0.570
0546
.52

0.500
0 430
¢ 459
0.438
0418

0.39%
0.383
0.366
0.350
0374

1900
0397
0.983
0.963
0340
08186

89
0.863
837
0810
0.782

0754
0.726
0.701
0674
Q648

0622
Q0.557
¢572
¢ 548
0524

0.503
0 483
0 462
0 a4y
C.422

0.403
0.386
0.369
0.353
0.337

1.000
0997
¢ 983
0963
0 540
0916

0.892
0864
0838
ogn
0.783

0.755
¢.728
€. 703
0678
0.650

0625
€ 600
0575
0.551
0527

0.507
0 486
0.465
0444
0425

0 406
0.389
0.372
0.356
0340

Depth, cm
¢S
1.0
20
3.0
40
5.0

€0
70
80
S0
100

110
120
130
140
150

16.0
170
180
190
200

210
220
230
249
250

260
270
28.0
250
300



AECL THERATRON 78G COBALT-60 PERCENT DEPTH DOSE (B0 CM SSD) '
FieldSize 4 x4 SxS5 6x6 7x7 8x28 9x9 10x10 11X11 12%x12 13X13 14x14 15x15 16x16 17x17 18x18 19x19 20x20 Fieid Size
Depth, cm Depth, cm
05 1000 1060 1000 1000 1000 11C00 100QC 1000 1000 100Q 1000 1000 1000 1000 1000 1000 1000 05
10 8§72 G675 977 978 878 98¢ 3981 382 982 982 983 G983 G833 983 983 987 983 10
20 914 92' 926 93¢ 932 934 937 938 939 9240 G40 941 S941 92342 842 G643 3543 20
30 854 863 870 876 B8O 884 887 88 ¢ 891 892 B8S4 8395 836 857 B899 8§00 90 30
40 797 807 816 823 828 832 837 840 843 84S 68647 849 850 852 853 855 856 40
S0 739 782 62 771 778 783 788 792 795 798 800 803 8S 807 B80S 817 813 SQ

60 684 697 708 7189 726 733 739 744 743 752 756 759 7.1 763 T6S 767 769 60
76 633 647 660 670 679 686 693 698 703 707 71 71§ N7 MY 722 724 286 70
80 585 9599 612 623 632 640 647 653 658 662 667 671 674 677 680 683 686 80
30 539 ©S55 568 579 588 597 605 617 617 621 626 630 633 636 640 643 645 30
1090 497 S12 S25 538 548 S57 S64 571 577 582 S87 592 S95 598 602 605 608 10.0

11.0 a3 74 487 438 507 S16 G525 S32 S38 543 548 S53 S57 S6.1 564 568 S72 110
120 424 438 450 462 472 481 489 496 S03 508 St4 S19 S23 526 530 S33I S37 120
13.9 391 404 416 428 438 447 456 43 470 475 481 486 400 434 497 S0 S0S 130
149 36.1 373 387 3897 &7 4416 424 430 437 443 448 454 458 42 a6 470 474 140
1S9 332 345 3857 367 376 385 34 40 408 414 4139 425 429 433 437 441 44s 150

16.0 308 319 330 340 JS50 359 368 S 381 386 332 397 41 4S5 410 414 418 16.0
170 283 295 30S 315 325 333 341 348 35S 360 366 3I71 IS 379 384 3JIB8 392 17.0
1849 262 273 283 293 302 309 317 324 331 336 342 347 I/ 3/5 3IB9 363 367 18.0
190 241 257 261 271 280 288 295 302 308 313 319 324 328 332 336 340 344 19.0
2049 222 232 241 250 258 26 274 281 287 292 297 302 306 310 3I14 318 322 209

219 206 216 224 233 24! 248 256 262 2689 274 279 284 287 291 285 299 303 210
224 190 199 207 215 223 230 237 244 250 255 260 265 269 273 276 280 284 229
234 176 185 192 200 208 215 221 227 234 238 243 248 252 255 259 263 267 23.0
2440 182 170 177 185 192 199 205 211 217 222 226 231 23S 238 242 245 249 249
250 150 158 165 172 179 186 192 197 203 208 212 217 220 224 227 231 234 250

260 13 145 152 189 166 172 178 184 189 193 198 202 205 209 212 216 2189 260
274 128 135 142 149 155 161 166 171 177 181 185 190 193 196 189 203 206 2740
284 118 128 131 138 144 143 154 158 164 168 173 177 180 183 187 190 193 284
290 e 116 122 128 134 139 144 148 153 187 161 66 169 172 178 178 182 299
30.0 10.1 107 112 18 123 128 133 138 142 146 150 1S4 157 160 164 167 170 30.9



Field Size 20x20

Depth, cm
05
10
240
30
490
24

6.0
70
8.¢
24
10.0

11.0
120
13.0
140
15.0

16.0
170
180
180
200

210
220
230
240
2590

26.0
270
28.0
29 ¢
300

AECL THERATRON 780 COBALT-60 PERCENT DEPTH DOSE (80 CM SSD)

Depth, tm
0S
1.0
20
30
40
S0

6.0
70
8.0
9.0
10.0

110
120
13.0
140
150

16.0
170
8.0
190
200

210
220
230
240
2590

260
270
280
280

21x21 22x22 2323 24x24 25x25 26x26 27x27 28x28 29x29 3I0x3I0 I1XI1 InI2 3I3IXII 34X34 35x3S Field Size

1000 1WCO 1000 1000 1000 1000 1000 1000 1000 11000 1000 W00 1000 1000 1000 1000
983 S83 983 984 984 984 984 984 985 985 985 0985 985 985S 985 985
943 943 944 944 945 G945 Q4S5 946 94€ 947 947 G47 947 948 948 G48
9.1 901 902 902 903 903 903 94 9G4 930S 905 905 905 9906 906 N6
856 857 858 B858 859 B0 851 B6 862 B862 B63 B63 B64 B864 B6ES 665
813 B14 815 815 8B1€ B17 818 819 819 80 821 22 822 823 823 824
s 770 7y 73 774 7IS 76 777 778 780 7B 782 182 783 B3 784
726 727 728 730 732 733 734 735 737 738 738 740 741 741 742 743
686 688 650 691 683 635 69° 697 639 0C 701 W2 WI 703 74 705
646 648 650 652 654 656 657 659 660 662 663 664 665 666 667 668
608 610 612 615 617 613 620 622 623 625 626 €27 628 630 631 632
§72 574 576 579 581 ©S83 585 586 S88 S589 S8t 592 594 S95 S97 598

S37 5S40 542 545 547 OS50 552 553 555 S56 558 559 S61 562 564 565
505 908 510 513 S18§ 6518 520 522 524 526 528 5289 530 S32 S33 534
474 477 479 482 484 487 483 491 484 496 498 4338 S01 S02 S04 S0S
445 448 451 453 456 459 461 463 46S 47 469 470 472 473 475 476
418 427 424 426 429 432 434 46 438 440 442 444 445 447 448 450

392 385 3897 40 402 4S5 407 409 412 414 416 418 4189 421 422 424
37 370 373 375 3I7€ 3IW1 3IB3 385 388 3IVO0 392 393 395 3I96 398 399
344 7 350 382 355 358 36O 362 3I6S 367 369 371 72 374 315 317
322 325 327 330 332 335 337 340 342 345 347 349 350 3I52 353 355

303 306 308 311 314 317 319 32t 323 325 328 328 331 332 334 335

284 287 290 282 295 298 300 302 304 306 308 308 311 312 314 315

267 269 272 75 277 280 282 284 286 288 291 292 294 295 287 298

248 202 254 257 259 262 264 266 269 271 273 275 276 278 279 281

234 237 238 242 244 247 249 251 253 255 258 259 261 262 264 265

219 222 224 227 229 232 234 236 238 240 242 243 245 246 248 245

206 209 217 214 216 219 221 223 225 227 228 230 231 232 234 235

193 186 198 201 203 206 208 210 2117 213 215 216 217 218 220 221

182 1184 1B7 188 192 184 196 197 199 201 203 204 205 206 207 2089

170 172 1785 177 180 182 184 185 187 188 180 191 192 194 195 196

30.0

b L aanll
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Calibration Report Survey

Name of Facility: RM} jo;l d\/ﬂo/a,\/ W Date: 'J/?—S:/?Y
Address: M M@a’/ (M{‘L//

s~ Aldﬂ //L
Wist /Ms
Telephones ﬁﬂ) 257 7()82/

Type ol Units AE ik ﬂ(ﬂqﬁ{kud 2§0
Manufuacturer: A"omc f;\/t:tgy ’{\ (km\gn j/p{/n.w“ﬂomﬁw:u)

Equipment Identification: A(P(fc L;TI\MA'{RUJ 760 /S/\/ gé)
Soutee 75 @ 2.0 g dhamelee e C-I1Y¢ (SN, S-41%)
e N 4wlm~) 295 ':TTB} /‘79;7 (’.(A,c.s) o Mach Y, /99
oom Location:

Description: CJ“A 'GO Tso. r«)‘(tg RJ(‘A{/UA/A/ &/Ml

=

Person(s) Responsible, include title:

Ae__Liep \Tiu,l MO Diredd oA

2

Ca

Assipned Operating Personnel:

b Lish Hmo} RUR\G)

15

Ce

Phiysicist(s) Making Report:

Dﬁ'mws { R:tm? fh() 4 f\)l\liu’a; u]{ ”}ysui&\

4
iiae

Instruments Used s

A. NEL 2570 Qm»t(« Seeal * Gor Madd 257052
L phode( 259 Chambex , Seedl *10L

Bt ol

Physicist




Hadiagtion Ppotection Survey Date : )!75!?7

Institution: KA (‘{/ ’ dﬂ‘cdr. (‘/\/"ﬂ
5 Alwks Aoe;, Susle 1/C

West- ﬂe/}o/s ,, Mo
Unit: ArCL ‘Tlf,mfuw 250

Room Locations

Type of Treatment: Fixep A4D Réﬁ*’:}/\/ﬂ {

ﬁde:quutc interlock system (duurg, filters wudges):ly‘/ﬂt/océ

2 QIOL»{L e, ‘\”A-foo" Rearm Mo //\/f/ljot'g‘qﬂ, WEDSES oft Blocks

Patient and control observed simultaneously ’L{SI M.g(\(‘oﬁ.
ﬂx Contio Consol -

Patient - operator communication available ff“ /n"'lﬁ'&ccvd
é de R 1["(' < Oo\f(kv C-ur./ra/(_ i

Hadiation Area Posted €, wp c/er Yo “‘fﬁ[dmt‘/f Roen.
Primary Beam shield [»x'?‘ '

su/\t. (with interlocks) ¥£sl S‘td"(
jo“‘-‘"? So bmm oW o.J‘Y ﬂ,m/+ A“‘ me\ jl'tﬂ.

1
Emergency Procedures Po:&[cd VES.

Contrul Panel Lock VYgs /

mmergency Shut QFPF / A= ' € _ANp ] Room

W 4 RS T )

o AAND cyn ﬂe‘ D! on 06 ST Apsa MCAA‘ um t Slllw-’l
Indication that control console is ON 4/6/

L\)wf a/om. \(u M‘/MA/]L Regan  AnvD | ow a,ﬁ«»/"ﬂ] h€ao.
Indication that beam in ON VES, ow c_,_(../‘(oc&// CA/;’c/é‘Abwt.
deia Yo domtmedt I’—um,gwfo ov_eawiny Aean -
Means provided for operator Lo t.e:x'miuu% exposure at any
Lime Jgs,

Timer ]tvr'mium,u:; exposure Jés.

Leak Test Performed *65; 7})4 f/\(ﬂﬂ'{ﬂcdl%S
; /

Yersonnel monitored E S /_)J ’g.léme’a/& @MA,M}) IA/(_
77 g

Monitoring records AA/PIQV{{ M/JM&'( EsD R uRE. ~’]";;,
P

o €A A { /e Dfﬂsvyw/
7 I

{
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Uperational Performance Evaluation Date f}/&l//;y
( r

Institutions hoi*" ZLkol ZI?/%7L
s Alaska e Suite 1L
(Jest- lelvs’. ;’10
Unit: P\ECL ﬂ%‘[ﬂoﬂ /75:’()

Room Location:

Coincidence of the mechanical axis of the collimator assembly,
the central axis cf the light beam, and the cross hairs:

oK e

Coinecidence of the light beam with the useful X=-"ay beam
(acceptable: 1.5 mm) Ik

Coincidence of light field, collimator dial setting, and
x-ray beam sizes at the SAD or 88D distance (acceptable:
agree within 1,5 mm)

Determination of

the mechanical isocenter (acceptable: sphere
of 2 mm)

Determination of the isocenter of the radiation beam

1) Collimation (acceptable: 1.5 mm in diameter circle)

0K

2) Treatment table (acceptable: 1.5 mm in diameter c#rc]zg‘
‘ £_A8S Yoo much nlay . ces pil” m CRUTFR ( A
NED \ .

W M M
1) Gantry (acceptable: 2 rmm diameter circle) ézg

Timer: ACnu,mcj A0 /,,V(N)_,RL ok . .Uﬂ;(n_ﬁ@/ Q‘ﬂ —0.017

¢ “ g
SSD 'Ihdic_at,ur's /M&LAN.;‘[ /A/Dma‘(d(z. Lodhw /M { Caan |
Ofoﬁm( INﬂ.CA'IOIL WAt A W éo-/do‘.. 4
Beam FPlatness (acceptable: Mgnufacture specifications -
typically + 2? over central 80% of the largest field area at
isocenter) ) SEE  ScAan/S

4 -~
Beam Diveaction Dependence ; NGC. /:s,é/( j (/- / 2
/7 r.

Yoo Coidic

Physiciat




Percentape Depth Dose Data Check
Institutions QN«&IJ/ dmo[cqy ([w'(ﬂ(

s Maske  7Ase Safre NG

West laws, MO
unit: AECL Theaafres 180

Hoom Location:

UM.,, NEL- 2570 Dizawa o il ML 25N Q‘IOL'$)

Date : 3!56/91

Field Size )(‘ 8s KU
Headings for 2.0, at indicated deptn in water phauvom,
§ em depth with reported % depth dose 762272
b7 L7135 L17.75 ave. (273 .
10 em depth with reported % depth dose <KZ2.5 2 ,
4¢. 50 S O A L ave, __ Y6.36  .car. % 0.0.* 527

15 cm depth with reported % depth dose _ 35,7 ¢ . 579./"Q77
3.5 2140 l.¢o W e > ¥
. A Ave., LSy Cal, % D.D.” 33.5
¢ p%/ = 8. R
Field size /0 X(?0 58D 50

Readings

for Z.Uasmy at indicated depth in water phantom.

5 em depth with reported % depth dose 73,9 67. &

72.4Y5 732.%0 1255 ave, “J2.%0 i
10 em depth with reported % depth dose <€6€.Y 72 .

S2.05 $2.72% S$2.5  Ave. __$2.47  .Cel. % D.D.¥ SE.7
LH em depth with reported % deptl dose S99, 7 D“/f 10:8%
36.3S 2635 363S  Ave. 3035 .cal. % D.0."3%F

'79,/ 4 0.3

Field size 20X 20 ssh %0
Readings for 2.C0mwat indicated depth in water phantom.,
Gem depth with reported % depth dose $0.% )

7935 935 93 ave. 29335 .

10 em depth with re mxt,ed ,6 dc,pt.n doge Co0.3 7, .

59350 ‘/")rl Ave, __S$9.53  .Cal. %u.n.“_(_[;(_.)_
15 ¢em deplh with l'e:;ml"tm,i "/“C depth dose ‘/‘{5——”/, . ’7 M:_Q_’}_z
43 Yo Yo, 90 4395 Ave. 4B YZ .Cal. % p.n." Y4 S

W L7 e

The doee measured at 5 cm depth has been nnx'mallu,d Lo the

reported depth dose for the llell

depth doses at 10 and 15 em cnleulated.

size and the corresponding

N Vol
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Timer Evaluation Date: "3/20/9'/
e ;

Institutions RM&'WJ OA_/fa/o,Y

< [laska A\ltl/ Sade HL
West Plaws ~ mo
unit: NECL “Thermlrons 780

I

“aom Location:

Timer Accuracy:

SET TIME MEASURFD ’I‘IMPi'.k(‘wjt“ S&)’;;. wateh)
0.5 poe 30 37 39
/ 0 /7 oo /" 00 *® s
Q.U 2( OO%" ;'wyﬁ.;’ l‘w’u":‘

Comments s

g PR | A

shutter Correction Evaluation

Technique: jU.c X /0. ¢ w.‘ [\5/:/, 5 Corn S?O
"

Measurements at ‘5"0&.“ J(pv« s uJL‘én.

r

Measuring Instrument IIEL fAc n 2570 Oo;(pl‘ftﬂ w-k\
N 2SS ( %7063

Readings for 051 setting ( )

|7 17-725 1776 {40

Ave, L:Z??

Readings for /-0 setting

2615 %6, 16 20109 ive. SC.A¥
Readings for 2-0 setting

M2.3Y 298 byl ave, 22.39
Readings for {I x 05 setting

ey Jlev gu.a5 rl/ S ave. “1093

Comments

e s 757 ok

= [.000%"
e

T oy = (02 4543+ (071) it S“%

“12.2% ~ 2.7y / Physicist

0l7 M*—v\



Beam Flatness Date: 3/2/';/7Y
7 Y Al

Institution: &Qm OA;_Q_QQ,’ M;L
Thye, Side AL
West_(lams_ a0
unit: AEC/_ ﬂfﬂf‘{ﬂw\/ 250

Room Locastion:

Techniques: /0 X0 e ag 20X 20 MJA)(/A/ ﬁd "“"S__.Q

Measurements at Ta/ AR w.ﬂ LU"P AP

i "
Measuring instrument EME [g&,&a“, Feé[ fcamvé&

Setting; Con/‘i/;\/uu,", ‘

Cross Plane In Plane
Readings Location Readings Readinga Location Readings
(=) (+) (=) (+)

‘;ff Scm\/@ 95 <qq,./ g

Comments: Fs/ﬁ—(»/y/fs Qfﬂ‘(

75 ?hys;cist
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Calibrated Measurement of Peak Dose Rate for 10 cm Square Beam

Date ;;AC/?Y

Institution: RM;F‘};:J qvc»/a o
wig 11

A
wedt Plaw Vi
Unit: ‘\ECL “Vheratron 750

Room Locations:

Teehniques: 10\ /20 Mﬂ' l:é/ﬂ(l S}O‘C\M SSQ

Measurements at: S.() T ‘./4:[:#\ )~ qu/m. .
Measuring Instrument: WNEL 2876 Qc)( A\é'(‘&pé()'? _w"f[\

NE L 2SN (MI06S)  Chmaben Je Vi
Instrument Readings: W -
Setting: _ 2.9 aee ¥ x oSV 3 S
2. 2N ")0'?})’ 71_“2'
5 — 7243
2 '»S’_ “70. 35 7210
S T ensmc | 2miE
R N 0, 5 e "
Average ;”":72 Pl 33
1‘(‘71 \7)
Expected 'true' reading for (“1)
70,%5 - ]_;_‘_1;_—-_ - - ; }:
{v\(j /ﬂﬂ"m ("“’( = zS -0, 5) ) 2 : 0.0 7w, lWOL
lu.atnuuc nt Calibrag nn factor iouxt;cn per scale dlvision ,.m
Ny = 227 M (M) = .SV XL 6//&
Ambient Pressure = "'726 aon 1900

Ambient Temperature = ]9? }/03(9 X/le C,/é
% DD, at S,(‘: deep or 10 cm square lv?.nm = j g‘)

Other faclors : A{ (}
’A‘Pnu

g = L= (4p)

Peak Dose Kate:

\)m/w\ y ,\/\M

Physiciat




21 Mrnmoﬂuinrwpmano!mmmddmnomm‘myhm 27

WM«B:O! (2) tor galculating the do o w ur atd,,,, from photon beams
______‘__—JJ—-A—- Dﬂ .____,.._._ (/ 1 L :
l. Radiation source: AFCi Si_\iﬁdﬁﬂ-u‘ IKS, . Stuted energy: @ U MeV

Tonization ratio: Nominal accelerating potential: ORI s R, .
(Sec. 1V B) 'A (Ig. 3)
2. Phantom material (med): (“) .- e BELY: e %_/_{) _um

Collimator field size: e xfte em?; Depth of measurement: <, O em

31, Doseio phamom material per monitor unit [Eq. (7).
/U= M/U) N',,(l V77 woadl S

ke wall e ,I,. i
where [/ refers to accelerator monitor units, or time for a “'Co unit.

3.2,  The chardber temperature 7= w_)‘j‘,'jﬁ_ “C and pressure P = il 26 minllg
at the time of measurement, The chamber signal A is normalized 10 22 °C and | atmosphere using the factor:

mvd

T+ ’73‘C 760 mmtH B
<k e e o BOR0 Mo = 007
3.3, Mean chamber signal mr monitor unit {at the higher collecting potential, and normalized ‘é‘ 22 °C und 760 mmHg)
\ MU~ 33X o /montewait
)2.25 K W
< p=rr e 0.0 {/ 05 L) // ool or (M/U)= . scaledivision/
I monitor unit

3.4, Cavity-gas calibration tactor:
Chamber model: _&é;-_} S (“/”‘ £ Wull materinh Q(‘B_d:_!f

Inner diameter: _‘_L,-__‘,,’_:‘__ mm Wall thickness: _ C (.‘ _) b/gm 1
0’3‘»__? XU Gy/C or Gy/scale divi-

\l\"l

1.5, Stopping-power ratio (Fig. 2, Tahle V) (. Zpy = }.l'_%j o

3.6, Wall correction factor [Eq. (10}

P = [l /i G plesu 1+ (1 all 7pii} . 4. ﬁ 9_4_‘2~
U' //')"." ’ .
Fraction of iontzation from chamber wall (Fig. 7): = ___ 05 "-,,
If 0.2, enter @ and {1 — a). (1 — )= O ‘/V -

Ifa < 0.25, enter @ = O and proceed 1o 4

Stopping-power ratio (Fig. 2, Table 1V} (T Zppe = / C[( A

Energy-absorption coeflicient ratto | Table 1X)

i o LU s @ 89T <, /;:1""‘_Lﬂi_

4 Tonization recombination cortection (Sec IV Cand Fig 4) P = _Z__O_‘(’C
- g a4
Replacement (gradient} correction (Fig. §) P = __L__/._j_______
6. Dose to phantom material i ' o il time, ! . 3
p ! erial per monitor wnt or pet it e, / 7,70 . '
at point of measurement: Ciy fmantasuntl

7.1, Dose to water per monitor unit, at ., [Eq. (17}]

(at o, . /U J.’f:'fti”“““’c (}‘U/;')...
P /100

72.  Correction ior excess scatter from acrylic phantoms (Table XIV): ESC «

wnlu

7.3, Energy-absorption coeflicient ratio (Table X11): (i Zplans’ =

7.4 Percent depth dose at depth of measurement: P = ___[ 4 ‘?_______ %

7.5, Daose to water per monitor wnit, atd, I’, ol d WY = 7- ! 7“’ o Y/M““‘*"'“"“

1 Cobalt-60 units may have & nonlinear selatonship between b |m m[ 1hi l\L:sul lm:fu \;:?:)ull; fort 5 mn u|wmm. lrm. Arm.uuns shouid I!c.?umz:ﬂh) s

using the merhod of Orton wnd Swbert iRt 58)

~ x
Madica! Phiysics, Vol. 10, No. 6, Nov/Dec 1983 Q/\A,V\ Q /VV""L’



Calibrated Measurement of Peak Dose Rate for 10 cm Square Beam

Date: }/16,/9?

Institution: &Nj&“'ﬁw Olvto
mqﬁﬁslﬂ AQM;- ﬁu “

_J_Q /ﬁvds
Units AECL Theatron 250

Room Locationi

Technique s [0 /0 ML’ Aa’/c/‘ 80 A fSl)

Measurements at: < O A ﬂllﬁ m/ WA'QQA

Measuring Instrument: /\:‘L '25“70 ﬂjcmcltm wﬁ /“f[,'z, 71(“/66!.)

Haghh Seal. U= Yo,

Instrument Readings:

Setting: Q-OO[W\;‘\— g x 0. P N, ‘Z'fdm
g o W 1R D 72.7%
272. 85 2. 55 o
72. 8% ). 00 7273 ;
2.8 0. 58 amC 722.15~C
Average = 2. gV’;L N (,,-;_,’7'&)
Expccteg 'true! éjadmg for VW (’)’LT‘)—;:
. (7009 -2 85 ) i
Eed ERR0R 3] - X097 2 T = 0.0 mu 0” I
1n~s' r um;nt L,/u;}h{ag A actor (H()u:t rennpex scale division) A‘E
277 X /e
x §S¥ xn G
Ambient Pressure = '77)5 ?M A ): / tud /
A
Ambient Temperature = 20.\ - 7//0-3¢9/0 éy/(.

% D.D., at S e deep for 10 em square mun = “9f 8%
Other factors 3 -
M., 19

Peuk Dose Rate:

\) ﬂlﬂ\i‘-wi\

Physicist



PR L y—

P R e w—

AAPM Protocot: Task Group 21: A protocol for absorbed dose trom high-energy beams 27

27
\Vorhhut (2) fog_:meummg the dose /o w,ur atd,,, from photon beams
Name: .’J'l' R DMC 6) B C _
1. Radiation source: AEC L The ﬂ!_g_e/ 2, Stated cnergy: 0 "l MeY
lonization ratio: . Nominal accelerating potential: EOR O &
{Sec. IV 1) (Fig. 3) 9 \
- Phantom material (med): _Q-’.A’!fﬁ__, IR Lo CHR - i (O _9_,, emo
Collimator field size: (& X (¢ em?, Depth of measurements S '0 i
31.1.  Daose to phantom material per monitar unit [Eq. (9]
Dmcd/ll - ( A’ /l/ ‘ N.u)l_’" /I,r.::: " I.wall P«m l,upl'
where U refers to accelerator monitor witits, or time for a “'Co unit.
32, The chaniber temperature 7' = 20. \ __*Cand pressure P = ___,_2“53 . vwanllg
at the time of measurement. The chamber signal M 15 normalized to 22 “C and | atmasphiere v .ing the factor:
T +213°C 76() mo |l| '
*2%5.( X e ,_/_‘-’32_0?:_ N - / 002
1.3, Mean chamber signal g-r monitor unit (at the higher collecting potential, an d normalized I(%)2 °C and 760 mmllg)
-2 .8% X w { = / (MU= 2 3. 79L& ¥ (¢ ¢ /monitor unit
& ?.
2 o =07 / o / Obl) or (M/U)s= o ._.5cale division/
monitor unit
34, Cavity-gas whhra!mn faum
Chamber mudcl "\L ""“’ ) Wall material C‘Qfl_' _k
Inner diameter: _,é' Zy_ mm Wall thickness: ¢ 063 g/mj\‘ 39 K/ 7
v X/ Gy/C or Gy/scale divi-
N, = ¢7127x 70 K/ G e : t
3.5 Stopping-power ratio (Fig. 2, Table IV): (. Zpymet = /_. 7/_ 3‘/_ JIP
1.6, Wall correction factor [Eg. (10)]:
wul 0] > 4 Wil
P = (il /plsa i /pYest 4 (- @l ZVE7) ¢.99 (9
(l /pra .
Fraction of 1onization from chamber wall (Fig. 7): we= é)' 5 (‘
10 a220.25, enter a and () -~ a) (1 a)= . .(.}.' 9'/ Vel
If ax « 0.25, enter ¢ = O and procead 1o 4
Stopping-power ratio (Fig 2, Tuble 1V): (L /p)eet == /‘ 5" ? -
F.ncrgy~uhsmpnun coellicient ratio ('l"lhl; IX)
n.ll L “l /l'):..m Q 9? 7 /'r::d 5 Ilq §
4. lonization recombination correction (Sec. 1V Cand Fig. 4): ., = Rogue el
$ Replacement (gradient) correction (Fig. 5) Pt ™ g 9 1/ i
6 Dose to phantom material per monitor unit or per unil tine,! A _” o " ‘
at point ol measurement D,/ U= Lt o . Gy/monmorunit
7.1,  Dose to water per monitor unit, at d, (Bq. (17)):
D ()% BESC X (i, /iy’
ruuh“ ‘lmux)/l! - !' "“"/ ) """'l'l' - I'L" :
P /100
72 Correction for excess scatter from serylic phantoms ( fable X1V): BSC = __
7.3 Energy-absorption coeflicient ratio {Table Xy i /Pl = . i
74,  Percent depth dose at depth of measurement: P = _7’; g oy

p . §

Dose te water per monitor unit, atd,,,

' wa s '” ‘Iu nl/ll " 2 /7¥) ()y
: * 49 = 2,15 (;/ a‘zl: "79
Cobalt-60 wnits may have & nonhucar relationship between «l,m per mnl lnm and thne, c.pm ally Tor shon eapiminne mm Clarrections shoth] be mide

using the method of Orton and Sicberl IRl SK)

Medical Physice, Vol 10, No. 6, Nov/Dec 1983
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20" WD C

Date: 3ﬁ ‘/ ‘i'?’

Wedge Factor | -
lnzg.lﬂon: EadaTen d\lcojoav GJ{(A
Wy Aleskp Aigl/ Suite Nt

Ly WEst Plame Mo
Unit:;d}‘« Aece thgeatecs 230 (s

Room Location: iy
Wedge Description: Feld ™ Jow X/5~
Ss(: 'e0)
sPP’ ¢35

T oA N G2z ~/SIC

Tochmqug; A’)(l’) om»? [\"/ﬁl ’04«»« S;Q

Measurements at __ 5.0 exdépth v ualen ‘ .» |
Measuring Instrument: N€L 2570 Dogmetea ¥ NEL 2571 (40.¢3)
setting: . 5l T = 0SS

Coltimator Reading Readings With Wedge >©
qu /9. 585 /Y60
2 /9. t2o 14,065
4% /9. L0S /Y.670
27« [9.5¢0 |3 385
27¢ /9. 15 /3. 90
2770 1% LUS'—' /%916
Average: / :
of Readings: _[7: 593 (3973

Wedge Factor = _Average of readings with wedge filter
Average of readings without wedge filter

WE= iy = 115

D d ' “2
Previous Wedge Factor: Wk, = 0.711%

o

Physicist




Y5 ush 6

Wedge Factor Date: '5/ 2( / vy

Institution: _B_Ai-i*mu oNtoIG}sL Cefin
£

Wt Viaws, MO
Unit: Mct Thepateon 250
Roomn Location:
Wedge Description __ fueld’  /ew x /5
s D KU e
shO = 7S em
Gal Ny, @G22 ~]S2<&

Technique: 5 X/2 _ew’ '[:fv/-{g JO _cvn SSY
Measurements at: S -0 g depld oo walea "
Measuring Instrument: ML 2370 Dusemetin wW¥f néL 2571 (8 /003)
Setting: _S¢t Tme = 0.5

Coltimator Readings Readings With Wedge 7>
u 19.355 RED
70 /9. S95 ). 4SS
" 17 610 /Yy~
27¢ /9. 5C¢ /). 2o
270 M. 615 /)2 50
270 /9 Los 4. 240
Average: B .
of Readings (9. 590 /%3¢

Wedge Factor = _Average of readings with wedge filter
Average of readings without wedge filter

e - '_//. 35(
U ¥$ /9.5 9¢

ST

) = f - &
Previous Wedge Factor: "W, 0,579

N K
il

Physicist



Wedge Factor, e Date
ln:udtguuon: 1y +va e (e
s fMaska  ME 77 /'S aite 1(

WEs t P/aints, Mo
Unit Aece “Tlierpigan 780

_3/et/5¥

Room Location -
Wedge Description ____Field @ /0w x /5
SSD : «'!o (4‘:_
sp - 7S S
Cod Ne &2 - 1S3 .

Technique BXLE et {\/é/n/ R KO e S50

Measurements at S U co Jeplh  w _oAlic i
Measuring Instrument &€& 250 Qosemetan w¥h MEL 2591 (%/6k3)
Setting [+ 90 anam

Collimator Readings mﬂ,mmmm.éﬂw
_Angle Without Wedge  Wedge Code ... _
96 25,95 /480
g0 I$T9S 2440
90 %5195 14 %0
270 3570 1.5
276 35,95 [Y.5¢
270 35195 L3¢
Average
of Reagig}xgs X8 /Y50

Wedge Factor = _Average of readings with wedge filter
Average of readings without wedge filter

/Y. 30

WF = 354y =092

Previous Wedge Factor ?h/ﬁ_, =g Y12

il Sl

Physicist




Tray Factor Date: 3[126/97
Tnat? tutions «ﬁﬂlﬁ{/&ﬂ dﬂbcleqy (‘“‘t’&

WS flacks A, Suide HiC
West P/m.Lc, Mo
Units AQCL Tl\«A fRov NS0

Room Location:

Technique: X /0  ga ‘pc/j i K0 A CSp

Measurements at 5 O trm p{qﬂ‘[\ Y wqu

Messuring Instrument: WM 2570 Do;(nr‘f‘,\{‘ 602) w.ﬁ‘ NF L 15‘7/6’/0‘3)

Settings S—'f M = S0
Readings withol;l_t_ Tray §I‘J Acﬂ'?/"( \(K"/
35 .90 B
3N ¥S 39189

3580 35, %S

WY\LuJ‘ TRa A
Average 7 :{ZS

Readings with 'l'n,,y S b huz lic T;mf <’qu -&‘u:L)

“Tray ¥t T.__.,‘L____“ h‘
s %VL 3"’.2.0

4 S
Lx )Y,'l‘)
})Y ‘/(“ '3% ZS‘“’
__',’22’_2’_‘).,4 3y 2>
2,4, Vu '
Average 3 ¥. 32
P 2 oy = Averape Reading with Tra
ray Faetor Average Reading without %’r'ay
"""'F K )y.g’z_- " . 98—{/
W T e '

Previous Tray Factors [TF = .95Y

Den o ie St

Phiysicist
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!
1

e i A e i e

Holl-value Layer (mloﬁ‘ﬂo Date : __}Y/ZG/ ?7

Institutions RM,E\,IA.; 0»’(‘.‘&‘15/ (64‘._
WS Alaska  Ad . Susde 1C
west™ Qlaws .~ MO
nits AECL Thastes 80

Hoom Location:

Teclniques Co-¢o
TRl 3 ) IS Y - A ey
1
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Cob60 s position*

3/26/%4
TREATMENT UNIT AECL 780

ENERGY: CO-60
Field Size 10X10

SDD READING 1/SQRT(READ.) SQRT(lo/Ig)

70.0 57.57 0.1318 1.0000

80 0 43 80 0.1511 1.1465

30.0 34 63 0. 1699 1.289%4

95 0 31.07 0.1794 1.3612

Io= 57.5700

lope{m) v-intercept(b) Coefficient
SDD vs. 1/SQRT(Read.): 525.6137 0.6729 0.99997
SDD vs SQRT(Io/Ig): 69.2737 0.6729 0.99957

——————————— " ———————. —— ——— ——————— ——— ————— ——————————— ——. ———— i ——— — . —— - —_—— ————"_—— — — S —— —

Field Size: 35X35

SDD READING 1/SQRT(READ ) SQRT(lo/Ig)

70.0 60.33 0.1287 0.9769

80.0 46 .23 0.1471 1.1159

90.0 36.62 0.1€52 1.2538

95.0 32.88 0.1744 1.3232
Io= 57.5700

Siope(m) v-intercept(b) Coefficient
SDD vs. 1/SQRT(Read.): 547 9433 -0.5600 1.00000

SDD vs SQRT(lo/Ig): 72.2167 -0.5600 1.00000



TREATMENT UNIT
ENERGY CO-60
Field Size 10X10

SCD
70.0
80.0
90.0
95.0

TREATMENT UNIT
ENERGY
Field Size

CO-60
35X35

SCD
70.0
80.0
90 0
95.0

AECL 780

READING
57.5700
43 8000
34.6300
31.0700

AECL 780

READING
60.3300
46 2300
36.6200
32.8800

Calculated
Reading*
57.2082
43 .8000
34 6074
31.0604

Calculated
Reading*
60.3820
46 2300
36.5274
32.7836

3/26/94

% Difference
0.6325%
0.0000
0.0653
0.0309

% Difference
~0.0862
0.0000
0.253%
0.2940

* Calculated Reading is calculated by inverve square
correction on the reading for 80 cm SCD
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THE L Nl\"l-il(§l'Q’l W TEXAS
MDANDERSON
CANCER CENTER

Acredited Dosimetry Calibration Laboratory —

Instrument submitted by: (713) 792-3233

Dennis Frieda, Ph.D.

St John’s Regional Health Center
Radiation Oncology - MACC

1235 £. Cherokee

Springfield, MO 65804

Page 1 of 4
Report # 92-078

Report of Calibration

Date instrument received for calibration: September 14, 1992
Date Instrument calibration completed: September 23, 1992

Date calibration report mailed: October 2, 1992

Description of Instrument:

NEL Farmer Dosemeter Model 2570/AS2, Serial # 602
NEL Chamber Model 2571, (0.6 cc, graphite), Serial # 1063
Delrin Buildup Cap # 1063

NOTE:  Proper function and reliability of the radiation measuring devices
described in this document are highly dependent upon handling and use.
Therefore, the duration of responsibility of The University of Texas
M. D. Anderson Cancer Center, and its employees for the calibration
results extends only to the time the instruments leave the M. D.
Anderson Cancer Center premises. It is recommended that the
instrument user establish an appropriate technique of monitoring the
constancy of the instrument response before and after its submission
to the Accredited Dosimetry Calibration Laboratory and on a regular
basis thereafter. [In addition, it is the express responsibility of
the instrument user to assure himself (by personal communication, if
necessary) that his interpretation of the information in this document
is consistent with interpretation intended by the Accredited Dosimetry
Calibration Laboratory.

TEXAS MEDNCAL CENTER
Ll HOLCOMBE BOULEVARD o HOUSTON, TEXAS 77030 o (213) 7922121

#94



2a.
CALIBRATION FACTORS:

Chamber Factors: Gy/C. This factor applies to the ion chamber alone,
The calibration factors given in this report are quotients of the x-ray or
gamma-ray air kerma in air and the charge generated by that radiation in the
ionization chamber. The average char?e used to compute the calibration factor
is based on measurements with the wall of the ionization chamber at the stated
polarity and potential. Leakage corrections were applied if necessary,

Electrometer Factors: C/rdg. This factor applies to the electrometer
alone for the scale, switch setting and output mode specified. This factor is
the quotient of the charge collected on the internal capacitor of the
electrometer to the reading indicated on the display.

System Factor: Gy/rdg. This factor applies to chamber-electrometer
readout systems as a unit with scale, switch setting and output mode
specified. This factor is the quotient of x or gamma ray air kerma and the
reading indicated on the display.

A system factor can be obtained by multiplying the chamber and
electrometer factors.
Gy/rdg = (Gy/C) (C/rdg)

To obtain air kerma at the effective measurement point, in the absence
of the chamber, the system factor is multiplied by the reading on the display
corrected for temperature and pressure and ion collection efficiency (Pion).
Some dosimetry systems may also need a non-linearity correction.

Air Kerma = (rdg) (Gy/rdg) (TPC) (Pion) (non-Tinearity correction)

As of May 1, 1989 the official radiatior quantity for idon chamber
calibrations used by the National Institute of Standards and Technology is air
kerma in Gray (1 Gy = 1 J/kg). The AAPM (1983) calibration protocol wuses
calibration factors in units ot exposure. This report gives calibration
factors in both units (air kerma and exposure) to be compatible with both NIST
and the AAPM protocol. Air Kerma is related to exposure as follows:

To obtain exposure in Roentgen, divide air kerma in Gray by:

8.79 x 10-3 Gy/R for cobalt 60 gamma rays
8.76 x 10-3 Gy/R for x-rays

ENVIRONMENTAL CONDITIONS:

Prior to calibration all chambers are tested to assure communication
with the atmosphere. A1l chamber measurements were normalized to 760
millimeters of mercury and 22 degrees Celsius. Use of the chamber at other
pressures and temperatures requires correction by the multiplicative factor:

(T + 273.15)/295.15 x 760/P

where T is the temperature in degrees Celsius, and P is the chamber pressure
in millimeters of mercury. No correction is made for the effect of water
vapor on the instrument being calibrated since it is assumed that both the
calibration and the use of the instrument take place in air with a relative
humidity between 10% and 70%, where the humidity correction is nearly
constant,







2c.

The air kerma rate at the calibration position was measured with a
transfer-qualitv jonization chamber which was calibrated at the National
Institute of Standards and Technology. Electrometers are calibrated with a
standard capacitor, regulated high voltage power supply and precision digital
voltmeter all with calibrations traceable to NIST.

The precision of the calibration factors assigned by the Accredited
Dosimetry Calibration Laboratory is believed to be within +0.5% (cobalt-60)
and t1.0% (x-rays) of the current standards of NIST. The NIST states an
overall uncertainty of 1% of which 0.7% is assigned to the uncertainty in the
air kerma of their beam. The overall uncertainty is therefore, 1.2% for
Cobalt-60 and 1.5% for x-rays. The overall uncertainty is considered to have
the approximate significance of a 95% confidence limit.

The calibration factors is given to four digits to prevent rounding
errors up to 0.5% when the first digit is unity.

COLLECTION EFFICTENCY:

The collection efficiency, Aion, under the conditions of calibration was
determined on the cobalt 60 beam using the two voltage technique described by
Almond (1981) for continuous radiation. The ratio of current (charge)
produced in the chamber with the full polarizing voltage divided by that with
1/2 polarizing voltage was measured,

Ngas/(Nx Aion):

The AAPM calibration protocol converts the exposure calibration factor,
Ny, into the cavity gas calibration factor, Ngas. This report provides the
ratio Ngae/(Ny Ajgn) for cylindrical chambers p%giished by a Task Group of the
ADCL’ s '? astorf, 1986). For parailel plate pchambers, this ratio is
calculated from the AAPM protocol guidelines using data by Nath & Schulz
(1981).

References

1. Task Group 21, Radiation Therapy Committee, American Association of
Physicists in Medicine: Medical Physics 10:742, 1983,

2. Almond, Peter R.: Medical Physics 8:901, 1981,

3. Gastorf, R., Humphries, L., and Rosenfeld, M.: Medical Physics 13:751,
1986,

4. Nath, R. and R, J. Schulz: Medical Physics 8:85, 1981,




ACCREDITED DOSIMETRY CALIBRATION LABORATORY

M. D

. ANDERSON CANCER CENTER

Report of Chamber Calibration

INSTRUMENT :

NEL Chamber Model 2571, (0.6 cc,
Delrin Buildup Cap # 1063

CALIBRATION CONDITIONS:
Chamber Only: Irradiated free
in space with no additional
scatter material (except for
adequate buildup)

lon collection efficiency (Ajgn)

Cobalt-60

St. John’s Regional Health Center
Page 3 of 4
Report # 92-078

graphite), Serial # 1063

Preirrad. Leakage: -1 x 10714 A
Orientation: Black line toward beam

Polarizin? Voltage: -240 V
(on thimble)

= 1,000 Ngas/(Ny Ajon) = 8.54 x 1073 Gy/R

AIR KERMA

AIR KERMA RATE CAL IBRATION*

BEAM QUALITY (Gy/min) FACTOR (Gy/C)
Cobalt 60 0.28 4.155 x 107 Gy/C

EXPOSURE

EXPOSURE RATE CALIBRATION*

BEAM QUALITY (R/min) FACTOR (R/C)
Cobalt 60 3] 4.727 x 109 R/C

* At 229 C, 760 mm Mg

DA{A BOOK: 27; PAGE(s): 224



ACCREDITED DOSIMETRY CALIBRATION LABORATORY
M. D. ANDERSON CANCER CENTER

Report of Electrometer Calibration
Electrometer Factor

St. John's Regional Health Center

Page 4 of 4
Report # 92-078

INSTRUMENT :
NEL Farmer Dosemeter Model 2570/AS2, Serial # 602
SCALES, SWITCH POSITIONS, AND CONDITIONS:

r ;
Function: ON

Range: see below
Chamber: Charge (nC)

Chamber Range Calibration Factor C/RDG
Charge, nC Low 1.001 x 1072
Charge, nC High 1.002 x 1072

NOTE: Charge sensitivity (rdg/C) was constant to within 10.1% or the precision
of the reading (whichever is greater) over the range of readings from
4.050 to 20.240 on Charge, nC, Range: Low and 19.95 to 199.45 on Range:
High. The calibration factors in this report may not be reliable
outside this range.

DATA BOOK 29; PAGE(s): 77
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B.  Multiple wipe tests of the source portal and collimator surfa.es
were performed by the Theratronics service representative cn
March 24, 1994, following the installation of the source.
Results of their analysis indicate the source is not leaking.

5 Beam Off Head Leakage

The beam off head leakage was measured at points on the surface of an
imaginary sphere with a radius of one meter from the source.
Measurements were made following installation of the new source by
Theratronics service representatives on March 24, 1994. Measurements
were made using a model RATO F, Berthold type survey meter last
calibrated on January 28, 1994. The average of 18 points measured in
their report was 1 13 mR/hr with a maximum reading of 2.85 mR/hr.

4. Interlocks

A Interlocks are provided such that the beam cannot be turned
on if the door i1s open. If the door to the treatment room is
opened while the beam is ON, the source will automatically
return to the OFF position and cannot be turned ON until
reset at the control console.

B. The unit is equipped with a beamstop. A headlock iz
provided such that the source port can only be directed at
the beam stopper

5. Warning Devices and Emergency Plans

A. Lights are located on the control console, above the door to the
treatment room and in the treatment room on the gantry
head that indicate when the control console in ON and when
the source is in the ON position

B. An independent radiation monitor (Primalert) is provided in
the treatment room that emits a flashing red light that can be
seen from the treatment room entrance when the source is
ON. The monitor is provided with a working battery back-up.
Procedures call for the function of the monitor to be checked
daily.

C. The door to the teletherapy treatment room is posted with a
"Grave Danger ~ Very High Radiation Area" and a "Caution -
Radicactive Materials" sign

D Emergency plans are posted near the control console noting
what action 1s necessary if the source fails to retract.

Page 2



D. Emergency plans are posted near the control console noting
what action is necessary if the source fails to retract.

6. Radiation Field vs Light Field

A. Coincidence of the light field with the radiation field was
demonstrated with film

B Studies with film showed no change in coincidence of the
radiation and light fields with collimator rotation.

7 Output and Calibration

A The Certificate of Measurement from Theratronics, specifies that
the exposure rate in air of the source when installed will be
150.7 Rmm (15%) for maximum field size. Measurements on
March 26, 1994, found an exposure rate in air of 149.4 Rmm
for maximum field size.

B. A full calibration of the unit was also performed on March 25~
26, 1994. Using calculation methods of AAPM Protocol Task
Group 21 (Dec.,'83), the dose rate at dp,y for a 10X10 field
with full backscatter at a source-to-surface distance of 80

centimeters was found to be 215.7 cGy/minute. See Calibration
Report for further details

8 Timer

A. The timer accuracy was measured with a stop watch. Both
timer accuracy and linearity were found to be satisfactory
over the useful clinical range.

B, The source was found to exhibit a timer delay of -0.017
minute. Thus 0.017 minute should be added to the

calculated timer setting for each OFF-ON-OFF movement of
the source.

9 Radiation Protection Survey Measurements

The cobalt teletherapy room is located on a grade such that it is
partially buried underground. The unit also has a locked beam
stopper to serve as a primary barrier. The floor is a
primary/secondary barrier on grade. The east wall and the roof area
are the only accessible primary/secondary barriers. All other
accessible side wall areas are secondary barriers. All areas outside
the treatment room were considered uncontrolled areas for the
purpose of this report.

Page 3



It i1s assumed the maximum workload of the unit is 20 patients
per day, with each patient receiving approximately 400 cGy at 80
centimeters. The treatment unit has actually rarely treated over
10 patients per week since opening in 1986. Twenty patients per
week would give a workload of 40,000 cGy per week at 80
centimeters.  Using the current calibration, this gives a
maximum weekly beam on tirne of less than 3.5 hours per week
or alternatively, 0.7 hours per day.

The survey was conducted using a Ludlum 14C Survey Meter, serial
no. 45115, with a model 44-6 probe, serial no. PR030949. This
meter was last calibrated by Radiation Consultants of Mid~America,
'nc, on February 15, 1994. All measurements were made using the
maximum field size (35 cm X 35 cm), and with (for secondary
barrier) and without (for primary barrier) a full water phantom
(40 cm X 40 ecm X 30 cm) for scatter. All measurements were
made at one foot from the barriers. Measurements were taken at
a wide variety of gantry positions in order to find the maximum for
each area.

Summary of Exposure Measurements
Location As Primary Maximum Reading

(See Map) Barrier as Secondary Barrier
_Location (mRem/hr) (mRem/hr)
1. Control Area v <0.05

South Wall
2. Darkroom <0.0% <0.0%

South Wall
3. Waiting Room <0.05 <0.05

SE Wall
4. East Wall (Outside) <0.05 <0.08
5. North Wall (Outside) - <0.0%
6. Roof (Outside) 1.7 2.9

See attached map showing survey locations.

From these measurements the only area of possible concern is the

roof area. The roof area is raised approximately one and a half feet
above grade [t is accessible only from the west. Using the workload
discussed earlier, with the beam on only 0.7 hour per day, one could

Page 4



not expect anyone to get 2 mR in any one hour Using 10 CFR
10.1302(b) (1) to show compliance with dose limits, with this area

&
)
|

wing a remote outside area behind the hospital it is very reasonable
to assign this area an occupancy factor of 1/8. Then the total
maximum yearly dose to individual members of the public could be
alculated as

5 hr/wk)*(52 Wk/yr)*(2.9 mrem/hr)(0.125) = 66 mrem/yr or

. 2

0.066 rem/yr

This does not exceed 0.1 rem (1e. 100 mrem) dose limit. The
treatment umt 1s adequately shielded to meet the requirements of

10 CFR 20
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THERATRONICS

RADIATION SURVEY REPORT
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THERATRONICS

CERTIFICATE OF MEASUREMENT

!
TELETHERAPY SOURCE S-4714

for

’ RADIATION ONCOLOGY CENTER
Ustemes WEST PLAINS, MISSOURI

Order No PAS 45956

Therapy Uit When installed in THERATRON 780 #86 (at maximum field size) the
Output exposure rate will be 150.7 Rmm (+6X) based on the source measurement
(below) , and the equipment conversion ratio described on sheet 264A.

Messurement Source §-4714 is a 2.0 cm diameter standard source type C-146
of Source containing 295.5 TBq (7988 Curies) of cobalt 60. The source exposure rate
was 131.8 Rmm (+3%) at the one meter position of th¢ measursment cell.

Dste of Measurement 1994 March 4

Measurement Mathod

The source exposure rate was measured in the cell described on Form 263A "Measurement Cell for Teletherapy
Sources”. The exposure rale was measured with an air wall cavity ionization chamber having a volume of 0.6 cm’and
fitted with 2 4 6 mm wucite equilibrium cap. The instrument is calibrated in a cobalt-60 exposure rate certified by
the National Research Council of Canada

Accuracy

The uncertainty in the source exposure rate applies only to measuremant of this source in the Measurement Cell, It
represents the maximum lotal uncertainty due to all causes including the calibration of the Council's primary exposure
rate. the calibration of their instrumentation and the pracision of measurement in the Measurement Cell. Additional
uncertainty due to the comparative measurements involved, has been included in the statement of unit output.

EXCERPT FROM THE RECOMMENDATIONS OF THE INTERNATIONAL COMMISSION ON RADIATION UNITS &
MEASUREMENTS, REPORT ICRU- 18, OCTOBER 1970. "It must be emphasized the measursmant of exposure rate
and/or absorbed doss for treatment purposes should be made locally by the user himself. The statement of
equipmaent conversion ratio by the manutacturer should not be regarded as a substitute for this.”

* RMM stands for Roentgens per Minute at one Meter

o 1994 March 10 bl “ M @“d W.D.Allin

Mesgsurement

Theratronics International Limited + 4 13 March Road PO Box 13140+ Kanata Ontario K2K 287
BTN BOT-2T00 - Fax 1813/ B32-38716  Telex 083-44768

White - Customer Pink « Unit Mistory File 282A
Yeilow « Cantial Records Gold - Cobalt Operstions



THERATRONICS

LEAK TEST CERTIFICATE

Order No. P.S. 45956 xTle’x'\I'NN_ 78() $86 Date 1994 MARCH 15

Description of Source(s) Tested

1

leletherapy Source aall

Leak Tests Perfoimed Results of Tests

}; l 1. The Dry Wipe Tes!. Procedure DG-0065 NECATIVE
L

Absiract The surface of the capsule is thoroughly wiped with a filter
paper  The paper is monitored and the smount of radioaclive material
present is determined 1! less that 0.0005 microcuries are present. the

resulls ae described as negalive The iimit s raised o 0008
microcuries on the inner capsule of » double encapsuled assembly The
SOUrcCe assembly 1s retested after a
sltorage and within 7
laak lest is D005 m

minimum period of 7 days of
days of final packaging The limit on the

crocuries

Gays

Authofization

Theratronics interr ‘h“\v:‘@‘ | n'n:((!_}‘ 413 March “().‘{)' F":J ﬂ(;n i 3“1(}’ » !l\!‘xl ’\r"‘.f@h_() ’ 2K 2B7
13 591-2100 Fax (613) £32-3816 « Telex 053-4416

White Customer Pink - Cobelt Dperetions
Yellow Cantia! Revards Gold - Unit History File

2064



| P ) ’
3 MTRONICS REPORT OF ROUTINE WIPE TEST FOR CONTAMINATION
pasy HERELE

Authority

P — . y - '#
LOCATION: CIEALSC &2 (7K. MODEL & SERIALNO, 7 S0 S&

gy _ . (_)(775’
TESTED FOR: *Co W Wy 0

- p r 2 &
Drawer Tube mHuadzﬁ Colimator [ ] Source Container [ Other _&M

COMMENTS PSS, s o ey S i e Yo el A s

r I I o o e diavin v pen dna g R
- INSTRUM::NT SENSITIV!TY FACTORS 6’/
I Bodh_cilf! j}iT_ OF (Win_ggw Opon) N Br'1hold LB1200 (Windew Opan)
A _ 6 A B NIRRT
- - .:7‘______ ac—— NN
40 ¢/min = 0.005 uCi *Co 1"} 110 clmin "= 0.005 uCi *Co Cl
140 ¢/min = 0,005 uCi U (] wdmln 0.006 puCi*eU ] J
Leak Test(s) Parformed:
K 1. Routine wipe contarnination test as detailed in the Maintenance Manual or spec. #DG 0573 as

found In the Source Handler's Handbook

(Wipe Reading é&};“« w/min) - (Background Reading ‘242 t/min) = Net Reading ﬁ_ﬂ_ ¢/min

Contamination = Net Rcmhuqﬂﬂ o/min X @l_“ 006 uCi L7 . uCi
f.z /riin

NOTE: B and A are the ingtrument sensitivity factors listed above

Conversion to 8.1, Units
0.001 uCi = a7Bq

Test Evaluations: l 0.005 WCi = 1858q

¥ NEGATIVE Test showed less than reportable limit

J POSITIVE A written contamination report will be prepared to provide initial corrective action and
details

it is hereby certified that the test(s) indicated above have been carried out by/or under the supervision of the
utdersigned

“\omm e | !mnn abonul Ummod * 413 March Foad » PO Box 1 Hdo . Knnulu Ontariv K2K 207
(613) 691-2100 » Fax (su) 5923818 + Tolex 053 4410

IMPORTANT: Sources shall be tested for leakage al intervals not to exceed six months. Records of test results
shalf be kept in S | units or microcuries and maintained ‘ot inspection by the approprale Licensing

US MUBEKR Y Ul [LLVELS WO ONTE OF TEST(S): XN _MARCH LY

Survey Meter Used  Berthold RATO/F Serial No..2 Z%4LSK. Calibration Date. é’f wﬁf

Berthold LB1200 Serial Nohﬂwﬁ-.-_ Calibration Date; _w-._..__

2 2
/‘ . ) o (,. 9, B . //( |
Signud %‘ - - '6;.(‘/’.0..1,_.__;} 2 ('L/_ T V/L R / SERS—

White - Custormr Yeflow - Unit Himaoy Fitw. #ok U B Bgrvkehgent

C' l A‘.’

861 ‘, Pe. 82 W[

Korm 25

Gy B




pasy “A4525C

lMPOﬂTANT &mncos shull be tested for leakage al intervals not 1o exceed six months. Records of 1est results
shall be kept in S | units or microcuries and maintained for inspection by the appropriate Licensing

Authority #
LOCATION: CIZARK N80 IR . MODEL & SERIALNO. 7 78¢ |~ &5

UE KA AL W RAILS, MADNTE OF TEST(S): LY IMBRCH. P

és
TESTED FOR "Co M ¥ [} 77(

) ) . : 2]
Drawer Tube in Head |} Colimator (] Source Container | Other -MAG
COMMENTS ..

Survey Meter Used Berthold RATO/F Senal No 5 7‘.42_4 & Calibration Date 42(5 LML_Z(/

Berthold LB1200 Serial FJQ_._W."w Calibration Date. -_w

' I_N STRUMENT smsmv_rrv FAcrons s
Bemmld nmorr (Window Open) Bonhold LB1200 (Wind Window oﬂ

i M fa s

40 e/min = 0.005 pCi*Co &4 110 &min_—" = 0.005 MC""(O D
140 c/min - 0.005 uCi ™Y | 1500 Uf“"‘ < 0.005 uCi ™= -

e — e e e e e ma)

Leak Test(s) Parformed:

& 1. Routine wipe contamination test as detailed in the Maintenance Manual or spec. #DG 0573 as
found in the Scurce Handler's Handbook.

(Wipe Reading 4&2_ e/min) - (Background ﬂeadlngdl?rz. ¢/min) = Net Rmdmg.“Q..dmin

Contaration = Net Reading C/) o/min X ([}E,_OO‘; pi . = -—a." pCi
(A) L /min

NOTE: B and A are the instrument sensttivity factors listed above. Conversion 1o S 1. Units
0.001 uCi = 37Bq
Test Evaluations: (.005 uCi = 1858q

T ——

NEGATIVE Test showed less than reportable limit

U POSITIVE A written contamination repont will be prepared to provide initial corrective action and
detnils

it ls hereby certified that the tesi(s) indicated above have been carried out by/or under the supervision of the
undersigned

| e e e R
s—{g{r‘@‘ .f(sveu et 25, T T"Té.%»és___@___/@_._._

Thomfmu )nlmnouonaj Limitd 412 March ﬂo«d * PO Box 13140 « Kanala. Kanata Ontano K2K 2 307
(613) 691-2100 ¢ Fax (613) 592-3818 + Talex 053 4416

White - Cumtorvme Yelow - Unlt [ lstory F8e ™o U B Be viebgent Form 25
2,00

- BE:T1 t6, B2 N[ Loy ®




IMPORTANT: Sources sha
shall be keod i
Al

s 4| 145/
ATION: L& RIC /N EL

/T/!/;' :/*,/'I /}A &

K

Berthold RATO/F (Wind:

Leak Test(s) Parformed

MODEL & SERIAL

DATE OF

SENSITIVITY FACTORS

w Upen) {

Berthold LB1200 (Window Open)

»

Hoad « PO Box 13

1R T Y,
Y3818 » Talax 05




HERATRONICS ~ REPORT OF ROUTINE WIPE TEST FOR CONTAMINATION
pase FEY<TE

IMPORTANT Sources shall be tested tor leakage at intervals not 10 exceed six months. Records of test results

shall be kept in S 1 unis or microcuries and maintained for Inspection by the appropriate Licensing
Autharity

Locanon: DZARIC_ 2D87) rin MODEL & SERIAL NO, 7 78%0 &%

LS AURASKA AUE Lo f2 A48, HMEpaty OF TEST(S): 20 LIMRCH Py

&S 778
TESTED FOR *Co W@ LY

Drawer Tube in Head | | Colimatar | Source Container [N OINOE: s ()

COMMENTS. .

- >
Survey Meter Used:  Berthold RATO/F Serial No. .8 C44Z5 8 Calibration Date. X% AZ_M‘I‘
Berthold LB1200 Serial NU_NA_/.:/K;_., T Calibyation Date. __w....____.

S ——— e —— e — . e et s i

INSTRl_IMENI SENSlTIVITY FACTORS

R o co—————————— -

A A ,,4::".’.-—....1

Berthold RATO/F (Window Open) Berthold L812Wpen)

A B _ T A s - D

-

40 c/min = 0,005 uCi *Co ¥ 110 chnin_—"= 0.00f uCi*™ o ]
140 /min = 0005 uCi ™ . 1508 €min < 0.005 ,.Ci ™) - |

Lesk Test(s) Performed:

¥ Routine wipe contamination test as detailed in the Maintenance Manual or spec. #DG 0573 as
found in the Source Handler's Handbook.

(Wipe Reading GZé}L__ o/min) - (Background Readmgj;z'z_,rs)- ¢/min) = Net Reading L2 cmin

Contamination = Net Reading _[_1) o/min X (P)OO()‘; pei < 1§ nCi
(A) (ﬂ: o/min

NOTE: B and A are the instrument senstivity factors listed above Conversion 10 8.1, Units
0.001 uCr = 378q
Test Evaluations: 0005 uCi = 1858q

A NEGATIVE Test showed less than reportable lirni

Ll POSITIVE A written contamination report will be prepared to provide initial corrective action and
details

R Is hereby cenified that the tesi(s) indicated above have been carried out by/or under the supervision of the
undersigned.

'l A L/‘ = 2 N I /ﬁ i ’_--f.\) /) Z'fZ-— B \/2“‘) --—‘£§K :
Slgned C/‘ {/ Date '

Title

Tmnlmmct hbmﬂom\l Linited « 413 Mm noad * PO Box 13\‘0 . Knnah Ontano K2K 287
(813) 681-2100 » Fax (613) 5923818 * Talex O 534416

White - Custormee. Yallon - Und Hstory File: Pink - U B Berdew/Agent

2/31°d BE:11 v&, 82 18




e pase {92 Ee

IMPORTANT: Sources shail be tested for leakage at intervals not 10 exceed six months. Records of tes! results
shall be kept in S.1. units or microcuries and maintained for inspection by the appropriate Licensing

Authority
LOCATION: (2ZARK MEN <IR., . MODEL & SERIALNO. 7 786 #Zé -
S ALASKAR Avd (4 LLAINS, MO.. DATE OF TEST(S): 2% MRRCE QLY
68775
TESTED FOR: *Co & w7

Drawer Tube in Head [ | Collimator [} Source Container [ Other: FLRE . 5?/!&(47]&-
COMMENTS

Survey Meter Used Berthold RATO/F Senal No 52& Calitration Date Zg Mff
Berthold LB1200 Serial No“""‘% ko Calibration Date. /[{//{l

INSTRUMENT SENS!TIWTY FACTORS

- L —

Berthold RATOIF (Wmdow Open) Berthold LB1200 (Wi
. DESERSIO R
40 o/min = 0.005 pnCi*Co M 110 dsM 0.0056 uCi *Co ]
140 ¢/min = 0.005 pCi ) L] 1500 E/min = 0.006 puCi ™ ]
s . R VORISR, -l L —
Leak Test(s) Parformed:
O 1. Routine wipa contamination test as dctm.ed in the Maintenance Manual or spec. #0G 0573 as

found in the Source Handler's Handbook.

{(Wipe Reading aéx&_ ¢/min) - (Background Reading _(Xa? _ ¢/min) = Net Reading (22 ¢/min.
Contamination = Net Reading (2 o/min x ©)0.005 uCi ~ uCi

(A) .40 (/mm

NOTE: B and A are the instrument senstivity factors listed above. Conversion 19 S 1. Units
0.001 uCi = 37Bq
Test Evaluations: 0.005 uCi = 185Bq
)3 NEGATIVE Test showed less than reportable limit
L POSITIVE A written contamination report will be prepared to provide initial corrective action and
details

i s hereby certified that the test(s) indicated above have been carried out by/or under the supervision of the
undersigned.

g . 25 od e g

D —

Thoulromcu !m»mﬂonal lr'mwd 413 Mucﬂ Road * PO Box 13140 + Ka me ‘Ontaro K2K 28; 207
(613) 681-2100 » Fax (6!3) 5923818 « Talsx 053 4416

¥itite - Cumommc Yelow - Und Higoy Fike. Pk U8 Bervicwhgent

271 'd

Form 25
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R - Cumtoron: Yelow - Unk tlstory Fle. Pink U 8 Bervicw/hpent

W T e A
pase 4SS

'MPO“TANT Sor.ces shall be tested for leakage ol intervals not to exceed six months. Records of test resulls
shall be kept in S 1. units or microcuries and mairtained for inspection by the approprate Licensing
Authority

LOCATION: (2ZARN 080 CQTH. . MODELA&SERIALNO, 7 786 £¢

LS KASKA _AWE, U CEAL 26> DATE OF TEST(S): . R ZIANRCE, DA

6ES 278
TESTED FOR: *Co W wmy - 0

Drawer Tube inHead || Caollinator (] Source Comtainer |} Othet QA&O!K& ﬁm
COMMENTS

Survey Melter Used Herhold RATO/F Senal No 5 7 (gf‘.).Sk'_ Calibration Date az.k xMi

Berthold LB1200 Serial No /I/ﬁ R Calibration Date. Jw

» msmuygm g&N mwrv Y FAC TORS ¥ |
Benhoid RATOH- (Wmdow Opon) Bonhold LB1200 &\ﬁmdow Open)
L . W A '?fo_’.!l Ry
40 ¢/min = (m'» nCi*Co 4 110 (Jmu)/ ~ 2 0,008 nCi "‘( Q [
140 o/min = 0.605 1 Ci U ] _1,we &/min 0,005 puCi ™ L
Leak Test(s) Parformed:
¥ 1. Routine wipe contamination test as detailed in the Maimtenance Manual or spec. #0G 0573 as

found in the Source Handler's Handbook

(Wipe Reading _ ‘;.ZZ, e/min) - (Background Reading _4&,2_, ¢/min) = Net Reading _L:’)_.... ¢/rmin,

Contamination = Net Reading __ (2 omin x 8)0.005 uCi .« L2  uCi
|

(A) 4L min

———————— e S et 2

NOTE: B and A are the instrument senstivity faclors listed above. Conversion 10 $ 1. Units
0.001 ‘J.CI - 37Bq
Test Evaluations: 0.005 .Ci = 1858q
& NEGATIVE  Test showed less than reportable limit
(W POSITIVE A wriften contamination report will be prepared to provide initial corrective action and
details

it is hereby certified that the test(s) indicated above have been carried ot by/or under the supervision of the
undersigned,

s‘g"g’ ) tr _ngnr,,g’:f | .Z;L_ e ™" Méf/l

Tile

Tmmrum . lnh'hnﬂo;‘nol lumtod « 413 Marc*h Hoad » PO Box 13140 « K Knna!n Ontario K2K 207
(ms) 6912100 » Fax (613) 592-3818 « Talax 0 053 4416

e et v
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MRON‘CS REPORT OF ROUTINE WIPF TEST FOR CONTAMINATION
pase L5756

IMPORTANT: Sources shall be tested for leakage al intervals not 10 exceed six months, Records of lest resulls

shall be kept in 5.1 unds or imcrocunies and mantained for inspection by the approprate | e nsIng
Authaority

“ .,
LOCATION: CEAWIC. NEL TR MODEL & SERIAL NO, _ 7 780 '{ &6
///5 LKA /}l/& L }L?/M; /)tf“\" OF TEST(S) ,L'(’{ /}Mﬂ)c// (?(/

£ ey )y
TESTED FOR  *Co (7 - L 20 //<

Drawer Tube in Head || Colmator [ ] Sowca Contamer lﬁ Other ()

COMMENTS

-

Survey Meter Used Honthold RATO/F Senal No :; /"//4;‘.':.5 Lb Calibraton Date. = 2{ QIJMAZCX
Bedhold LB1200 Senal No ‘A.c//)l i, Calibration Date, L/ 7 28

s e———— T —— — —

_ INSTRUMENT St smsmvmr FACTORS -

Bomm%d RATOIF (Wmdow Opon)

e et S— S—

Berthold L B1200 (Wmdéw Opon)

A B A B
40 c/min = (.00% pCi *Co 24 110 chnin_.—"= 0.006 nCi *Co (3
140 o/min = 0 005 uCi ") L woodmm 0.006 pCi ™ LJ
Leak Test(s) Performed:
%] ¥ Routine wips contamination test as detailod i the Malrtenance Manual or spec. #0G 0573 as

found In the Scource Handler's Harndbook.

(Wipe Reading ,z\)ucl._- e/min) - (Backgrournd Reading 4:5.),1‘). o/min) = Net Reading AQ.-.._, /ron

Comtamination = Net Reading .(.;") linin X (ﬁ) U(B” el

- .(,-)_ nCi
(A) 40 alian

NOTE: B and A are the instrument sensitivity factors listed above Canyerson 1o §.1, Units
0.001 nGi = 378q
Tost Evaluations 0008 nCi = 1858q

R NEGATIVE Tost showed less than reportable lit

L POSITIVE A written contamination report will bo prepared to provide initial corrective action and
detuils

it s hereby certifiod that the tesi(s) mdicated above have been carried out by/or under the supervision of the
undersigned

é&&%{éﬁy‘[ 7 | ‘f)':;‘rd'!‘ Ty 7}’) e khﬂﬂhl/‘ (*‘4‘/) e

L (ou)wumo-Fugﬁu)&w%m Yohuow«w

Wil Custenr Yellow  Und I Rstory Fle "ok U8 Benkoadgent

a7 ' d

Form @5

BETT PE. 82 18 !l-\- L\




THERATRONIC'S  REPORT OF ROUTINE WIPE TEST FOR CONTAMINATION

vase LCT7L6

IMPORTANT: Sources shall be tested for leakage at intervals not 1o excesd six months, Records of tes! resulis
shall be kept in S 1 units or microcuries and maintained for inspection by the appropriate Licensing

Authoraty 4
LOCATION: (22ARK NEL MODEL & SERIAL NO. 7. LS &4
ZY_MARCbL. T

LS SURCKA Uk, O [ llideS AODATE OF TEST(S): .
ot 5778

CrEL

TESTED FOR' *Co Ly

Drawer Tube in Head || Collinator IV( Source Container

L - [0

ANBI, sesinmnrie

COMMENTS SN—

7%,15-
Berthold LB1200 Serial No.ﬂ.A_;/ﬂ_ i

Survey Meter Used Herthold RATO/F Senal No, 2

Calibration Date. _,49‘/_4__...____

B e ——

B e ——— ey

- o _msmumem seusmwp ﬂ_gg_ﬂs IR ]
Bonhold HATO/F (Wmdow Opon) Bom»otd L81200 (Wmdo pen)

W IR MOt A
40 c/min = 0.005 nCi*Co ) 110 c/min < 005 uCa “Co (I
140 o/min = 0 005 nCi ™) %] ﬂﬂnhﬁ/ 0.006 pCi*=) LJ )

Lesk Test(s) Parformed:

0 1, Routine wipe contamination test as detailed in the Maimenance Manual of spec. #DG 0573 as

found In the Source Handler's Handbook.

(Wipe Reading O’ZLZ_ . ¢/min) - (Background Reading 4,2‘;)-
(B) 0,006 uCi

(A) j_{ﬂzy dum\

o/min) = Net Reading (2 __
L] ____L/_{__ u(:l

o/rmin.

Contamination = Net Reading _{/  o/min X

B e —

Conversion 1o S 1. Unfts
0.001 uCi = 378q
0.005 uCi = 1858q

NOTE: B and A are the instrument sensaivity factors listed above.

Test Evaluations:

®
(W

NEGATIVE
POSITIVE

Test showed less than reportable lirt

A wriften contamination report will be propared (o provide initial cotrective action and
details

it is heteby certified that the test(s) indicated above have been carried out by/or under the supervision of the

undersigned.
-‘\7/ e A

‘%lguod \‘/ff 1—(7 ile

’)}” ‘x")")-,././ =

Date

(613) 691 2100-Fu (613) 5923818 + Tolax 053 4416

Calibration Date ‘2&' M

Wiite - Custornwe. Yefow - Und tstory P Pok U B Bendiowhgent

€4y d BE:11 v, B2

]

Foarm 25
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CTHERATRONICS  REPORT OF ROUTINE WIPE TEST FOR CONTAMINATION
pasy AL FLE

IMPORTANT: Sources shall be tested for leakage u! intervals not to exceed six months. Records of test results

shall be kept in S 1 units or microcuries and maintained for inspection by the appropriate Licensing
Authority

) ) 15 r 2 _,
LOCATION: CAZARK. &L CTAR.  MODEL & SERIAL NO. I780 S8

I £S5 77
YU ACRSKA AU Lo, oS B o sy oLt MARCH 24

TESTED FOR *Co §. ™U []

Drawer Tube in Head | | Colimator (] Source Container  [\T Other: - L]

COMMENTS

. - 2 wi 7 4 4
Survey Meter Used Bernhold BATO/F Serial No S 7{&5_& Calitration Date &’%i‘f
Berthold LB1200 Serial No._"&,/(.?v i ——— Calibration Date: M....___

_——
|

e ——

__ ____INSTRUMENT SENSITIVITY FACTORS - T
Bmﬁol_d RATOF (Wipggw Open) Borthold LB12 Hmdow Open)

JOH TSPV HIMRLTESCORENE ooy MR s ey
40 o/min = 0.005 nCi*Co 4 110 chnip~" = 0.006 uCi*Co ]
140 o/min = 0.005 uCi ) (] 1500 E/min = 0.006 pCi ™ Ll
Leak Tesi{s) Performed:
2 1

Routine wipe contamination test as detailed in the Maintenance Manual or spec. #DG 0573 as
found in the Source Handler's Handbook.

(Wipe Reading a./;ﬂ__ o/min) - (Background Reading é!.é@_ c/min) = Net Reading .-12__ o/min
Contamination = Net Reading ____é__) o/min x (B) 0.006 .Ci = .__Q, uCi

(A S0 o/min
NOTE: B and A are the instrument senstivity factors listed above. Conversion 1o 8.1. Units
0.001 uCi = 3784
Test Evaluations: 0.005 uCi = 1858q
2] NEGATIVE  Test showed less than reportable limit
() POSITIVE A written contamination report will be prapared to provide initial corrective action and

details

it Is hereby certified that the test(s) indicated above have been carried out by/or under the supervision of the
undersigned

el s Boo5 Gf _ofw By

Title

Theratorikcs Intematonal Limited « 413 Merch Road + PO Box 13140 + Kanaia Ontaro KaK 267
(613) 691-2100 « Fax (613) 5923818 + Tolex 053 4416

Wi - Castorer: Yoflow - Unit Pgtory File: #ink U8 Barvkabpent

20d BE:T1 P&, B2 Inif
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